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JDAVIES     GIDDY,     Esq, 


Dear  Giddy, 

T^OR  the  principal  opinion,  ftated  and 
exemplified  in  the  following  pages,  it 
feems  to  me  that  I  have  the  full  evidence 
of  intuition  ;  and  this  evidence,  you  know, 
muft  always  carry  conviction  to  the  mind 
of  the  individual.  All  he  can  deflre  fur- 
ther is  to  learn,  whether  objects  appear  to 
the  fenles  of  others  as  they  appear  to  his 
lenfes* 

A  3  What 
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What  additional  confirmation  it  is  pof- 
fible  in  fuch  circumftances  to  receive, 
was  'afforded  me  by  your  affent,  wiren  I 
formerly  mentioned  to  you  my  ideas  con- 
cerning demonftrative  evidence.  Your 
uncommon  proficiency  in  mathematical 
fcience,  and  your  no  lefs  uncommon  dis- 
cernment, I  was  well  allured,  perfectly 
qualified  you  to  decide  on  fuch  a  queftion. 

To  thofe  who  catch  an  idea  the  infrant 
it  is  prefented,  and  who.  have  fa 61s  in  abun- 
dance at  command,  by  which  they  can  de- 
termine the  validity  of  a  principle,  I  mall 
frequently  appear  tedious.  That  ungrate- 
ful feeling,  I  will  own  to  you,  oftener 
than  once  while  I  was  writing,  came  acrofs 
my  mind.  But  you  are  at  no  lofs  to  con- 
ceive the  manner  in  which  I  would  defend 
tny  prolixity.  What  I  have  written,  if  it 
mould  obtain  regard,  will  be  viewed  by 
moll:  readers  with  an  eye  of  fuipicion  ;  and 

by 
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by  many,  if  they  follow  their  firft  move- 
merit,  it  will  be  rejected  as  paradoxical. 
Will  not  iiich  confiderations  as  thcie  juf- 
tify  a  variety  of  illustrations,  and  even  re- 
petitions r — They  have  alio  induced  me  to 
run  the  rifque  of  appearing  ridiculoufly 
minute,  in  tracing  the  origin  of  terms. 

Fortunately  for  the  diffuiion  of  juft  fen- 
timents,  Mr.  Harris  has  loft  that  autho- 
rity which  even  among  the  learned  he 
maintained  too  long.  Our  young  men, 
however,  I  believe,  flill  frequently  refort 
to  Hermes  for  that  inftruction,  which  he 
has  not  to  fupply.  For  obferve,  1  bcfeech 
you,  what  they  will  learn  from  this  once 
redoubted  doctor  of  univcrfals,  concerning 
■mathematical  reasoning. — "  It  is  fome- 
"  what  remarkable,"  lays  he,  farcaftically 
glancing  at  the  attention  paid  to  the  phy- 
fical  fcienccs,  "  amid  the  prevalence  of 
**  fuch  notions,  that  there  mould  ftill  re- 
main 
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"  main  two  fciences  in  fafhion,  and  thefe 
"  having;  their  certaintv  of  all  the  leaft 
44  controverted,  which  are  not  in  the  ml- 
44  nutefi  article  depending  upofi  experiment* 
44  By  thefe  I  mean  arithmetic  and  geo- 
"  metry."  In  a  curious  note,  but  which 
is  too  long  to  be  inferted  entire,  he  has  the 
infolence  to  fubjoin,  "  I  would  not  be 
44  underftood,  in  what  I  have  here  faid, 
44  or  may  have  faid  elfewhere,  to  under- 
44  value  experiment  ;  whofe  importance 
44  and  utility  I  freely  acknowledge,  in  the 
44  many  curious  noftrums  and  choice  re- 
44  ceipts,  with  which  it  has  enriched  the 
44  necefTary  arts  of  life.  Nay,  I  go  far- 
44  ther — I  hold  all  jujiljiable  pracllce  In  every 
44  kind  of  fubjetl  to  be  founded  in  expe- 
44  rience,  which  is  no  more  than  the  re- 

44  fult  of  many  repeated  experiments 

44  In  the  mean  time,  while  experiment 
44  is  thus  necenarv  to  all  practical  wis- 
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Ci  dom,  with  reipecl  to  all  pure  and  spe- 
"  culative  science,  it  has  not  the  kail 
"  to  do.  For  who  ever  heard  of  Logic,  or 
"  Geometry,  or  Arithmetic  being  proved  ex- 
"  perimentally  *  .?"  That  the  affirmations 
of  Mr.  Harris  may  lole  nothing  of  their 
effeft,  they  are  here  introduced  in  all  their 
native  pomp  of  capitals  and  archnefs  of 
italics. 

The  more  I  conlider  the  fubjecl:,  the 
more  I  am  inclined,  in  fpite  of  Mr.  Harris, 
to  believe  not  only  in  the  poflibility,  but  the 
utility  of  rendering  the  elements  of  geo- 
metry palpable.  If  they  be  taught  at  an 
early  age  —  a  plan  in  which  I  think  I 
fee  many  advantages — models  would  make 
the  ftudy  infinitely  more  engaging :  From 
the  mere  (late  and  pencil  moft  beginners  ex- 
perience a  repulfive  fenfation.  But  if  a  child 
had  fbmething  to  handle  and  to  place  in 

*  Hermes,  p.  351-3. 

various 
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various  poftures,  he  might  learn  many  pro- 
perties of  geometrical  figures  without  any 
conftraint  upon  his  inclinations.  He 
would  have  no  difficulty  in  transferring 
the  properties  of  palpable  to  merely  viliblc 
figures,  nor  in  generalizing  the  inferences. 
Tax  will  not  object,  that  one  cannot  pro- 
ceed far  by  this  road  :  you  will  perceive, 
that  much  more  wrould  be  gained  in  rea- 
lity than  appearance.  We  mould  have  laid 
a  good  foundation  for  the  invaluable  habit 
of  accurate  obfervation  in  general ;  and  to- 
wards future  progrefs  in  mathematics,  we 
fhould  have  warded  off  the  nrit  difagreeable 
impreffion  of  the  aipect  of  the  fcience, 
which  is  fo  very  apt  to  ftrike  a  damp  to 
the  heart  of  the  beginner. 

I  need  not  explain  to  you  the  advantage 
of  trving  to  engage  Fancy  on  our  ride,  by 
all  the  allurements  we  can  offer  to  her.  It 
is  (lie  that  fmooths  every  path  and  ftrews 

it 
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it  with  flowers.     We  all,   men  and  boys, 
follow  with  alacrity  wherever  fhe  leads ; 
neither  the   mind,   nor  the  body,    grudge 
any  labour ;    and  it  is  the  enthufiafm  fhe 
infpires,  that  has  worked  fo  many  miracles 
in  art  and  fcience.     By  fome  ftrange  fata- 
lity however,   flie  is  neglected,   if  not  af- 
fronted in  almofl  all  the  flakes  of  educa- 
tion  ;    and  the  firft   ftep  in  almofr.  every 
lpecies  of  inirxuction  is,  to  prefent  know- 
ledge to  the  fludent's  imagination,  in  con- 
junction with  fome  melancholy  and  hateful 
accompaniment ;    which  fort  of  manage- 
ment,  I  conceive  to  have  much  the  fame 
kindly  influence  upon  this  faculty,    as  an 
unfeafonable  froft  upon  the  tender  petals  of 
an  expanding  blonom. 

The  mode  of  initiation  in  geometry  which 
I  propofe,  could  not,  unlefs  I  very  much 
deceive  myfelf,  fail  to  render  the  impref- 
fions  of  fenfe  more  agreeable  bv  rendering: 
them  more  diflincl:.     The  rigoroujly  fcien- 
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tijic  method,  as  it  is  fuppofed  to  be,  feems, 
on  the  contrary,  to  aim  only  at  rendering 
them  as  obfcure  as  poflible  :  an  intention t 
I  confeis,  perfectly  in  unifon  with  the  other 
parts  of  the  eftablifhed  procefs  of  school 
and  college  ftupefadlion. 

Whether  you  will  allow  that  this  im- 
portant point  is  likely  to  be  in  this  man- 
ner attained,  I  am  not  fure.  But  you 
will  agree  with  me  in  thinking,  that  it 
is  high  time  to  diicard  Euclid's  Elements. 
The  icience  cannot  be  exhibited  in  a  more 
difgufting  form  ;  as  we  may  be  convinced 
by  daily  inftances.  Nor  are  thefe  Elements 
any  way  necefTary  to  lay  a  good  foundation 
in  mathematics,  for  there  are  few,  I  will 
venture  to  guefs,  of  the  eminent  mathe- 
maticians of  Europe,  that  have  been  ini- 
tiated by  the  fludy  of  Euclid. 

That  by  laying  Euclid  afide,  we  mould  be 
deprived  of  what  Bacon  calls  the  interve- 
nieiit  advantages  of  mathematics,  is  to  me 

a  vain 
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a  vain  apprehenfion.  Thofe  who  have  drag-, 
ged  their  underftanding  laborioufly  along 
the  tirefome  circuit  of  ancient  demonftra- 
tion,  may  be  unwilling  to  grant,  that  they 
have  taken  all  thefe  pains  to  no  purpofe* 
Yet  they  can  hardly  flatter  themfelves  in 
fecret,  that  they  have  acquired  habits  of 
attention  or  abstraction  fuperior  to  thofe, 
who  having  prefled  forward  by  the  nearefl 
road,  enjoy  both  the  direct  and  indirect 
profits  of  their  labour. 

For  want  of  time  or  opportunity  or  re- 
folution,  I  am  not  able  to  take  fo  comprc- 
henfive  a  view  of  the  fubjecl:  as  I  could 
wifh.  I  cannot  indeed  fuppofe  it  poffible, 
that  either  branch  of  mathematics  mould 
ever  ceafe  to  be 

Quails  ab  hiccpto  procejferh  ; 
but  I  am  apprehenfive,  that  I  have  not  pre- 
fented  my  obfervations  in  fo  advantageous 
a  form  as  I  might  have  done,  if  I  had  pof- 
fefTed  more  knowledge.     I  hope,  however* 

to 
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to  be  intelligible  to  thofe  who  may  choofe 
to  examine  them.  In  the  main  principle 
I  cannot  fuppofe  myfelf  miftaken  ;  where 
I  have  committed  errors  in  the  application, 
I  fhall  receive  correction  with  the  chear- 
fulnefs  becoming  a  perfon,  equally  ready 
to  hear  and  tell  the  truth. 

I  am, 

With  fincere  regard, 

Dear  Giddy, 

Your's, 

Oxford* 
Sept.  6,  1792. 

THOMAS    BEDDOES. 


O  B  S  E  R. 


OBSERVATIONS 


ON    THE    NATURE    OF 


DEMONSTRATIVE 


O  R 


MATHEMATICAL    EVIDENCE. 


FN  proportion  as  the  writings  of  Mr.  Locke 
rofein  the  public  efteem,  Ontology  and 
the  old  Logic  appear  to  have  declined :  the 
memorable  improvements  in  phyfical  know- 
ledge, which  took  place  about  his  time, 
and  thofe  which  have  iince  been  made,  by 
offering  far  different  objects  to  curiofity, 
co-operated  with  Mr.  Locke's  endeavours 

B  to 
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to  bring  that  unprofitable  jargon  into  dis- 
repute. Such  has  been  the  happy  effect  of 
thefe  confpiring  caufes,  that  the  world  has 
been  delivered  from  its  long  fubjection  to 
empty  founds ;  the  talent  of  wrangling  is 
no  longer  confidered  as  the  grand  object  of 
education ;  and  the  means  of  acquiring  this 
talent  have  been,  by  general  confent,  caft 
afide  into  thofe  lumber-rooms  of  learning, 

THE  SCHOOLS. 

Mr.  Locke's  fuccefs  has,  I  imagine,  already 
contributed,  and  will  hereafter,  in  a  greater 
degree  {till,  contribute  to  render  his  Essay 
lefs  popular  ;  for  one  may,  without  impro- 
priety, call  a  book  popular  that  has  gone 
through  twenty  editions.  The  Icholaftic 
learning,  which  he  occasionally  introduces 
on  purpofe  to  expofe  it,  is  now  little  fa- 
miliar to  the  majority  of  his  readers ;  and 
to  thofe  readers  who  are  not  accuftomed 
to  its  terms,  many  paffages  will  be  obicure 
i  and 


MATHEMATICAL    EVIDENCE.  3 

and  uninterefting.  This  great  work  con- 
tains, however,  obfcurities,  depending  on  a 
lefs  honourable  caufe  :  the  author  fometimes 
attempts  to  explain  what  he  does  not  un- 
derftand,  and  fometimes,  with  wonderful 
unftcadinefs,  half  abandons  his  own  prin- 
ciples. It  has  lately  been  (hewn,  that  his 
capital  miftake  was  concerning  language. 
Hence  as  he  did  not  throw  light  enough 
upon  this  important  fubjecl:  to  molefl  the 
grammarians  in  their  operations,  they  ftill 
worked  on  in  the  trueipirit  of  their  brethren, 
the  fchoolmen  ;  and  by  their  diftinftions 
elucidated  the  nature  of  words,  about  as 
much  as  the  fchoolmen  had  advanced  the 
knowledge  of  things  by  their  fyllogifms. 

At  laft  the  Errecx.  iflepcevja.  of  Mr.  Home 
Tooke  diffipated  the  clouds  left  by  the  Efifay 
on  the  Human  Underftanding ;  and  the 
foundations  of  knowledge  were  laid  fairly 
open  to  thofe,  who  mould  have  the  curio- 
B  2  fity 
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fity  to  infpect  them.  It  was  by  decisively 
fliewing,  that  we  have  no  general  or  com- 
plex ideas,  and  that  everv  word  in  lan- 
guage, (interjections  excepted,  which  are 
hardly  entitled  to  the  appellation  of  words,) 
fignine9  forne  object  or  perception  of  fenfe, 
that  Mr.Tooke  complcated  what  Mr.  Locke 
had  begun.  Mr.  Locke  indeed  did  every 
thing  but  make  the  difcovery  himfelf.  Ac- 
cording to  his  negative  definition  of  the 
general  idea  of  a  triangle,  "•  it  mult  be 
"  neither  oblique,  nor  rectangle,  neither 
"  equilateral,  equicrural,  nor  fcalenon,  but 
Ci  all  and  none  of  thefe  at  once."  It  was 
eafy,  one  might  at  firit  fight  fuppofe,  to 
infer  that  the  human  mind  is  incapable  of 
conceiving  fuch  an  idea ;  and  hence  that  ge- 
neral terms  are  not  figns  of  general  ideas,  but 
a  contrivance  to  avoid  a  multitude  of  ufelefs 
names,  and  that  complex  terms  denote  no 
fixed  ideas  like  thole  ariling  from  external 

objects 
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objects  or  impreffions  of  {enfc,  but  thai: 
each  fhortly  denotes  a  number  of  fimple 
perceptions  or  feniations,  for  which  reafbn 
their  import  is  apt  to  vary  extremely,  as 
they  are  ui'ed  by  different  peribns.. 

In  whatever  Itudv  you  are  engaged,  to 
leave  difficulties  behind,  is  diflreffing  ;  and 
when  thcil  difficulties  occur  at  your  very 
entrance  upon  a  fcience,  profeffing  to  be  fo 
clear  and  certain  as  geometry,  your  feeling-; 
become  frill  more  uncomfortable  :  and  you 
are  diffatisned  with  your  own  powers  of 
comprehenfion.     I,  therefore,  think  it  due 
to   the  author  of  EFIEA  nTEPOENTA   to 
acknowledge  my  obligations  to  him  for  re- 
lieving me  from  this  fort  of  diftrefs.     For 
although  I  had  often  enough  made  the  at- 
tempt, I  could  never  folve  certain  difficulties 
in  Euclid,  till  my  reflections  were  revived  and- 
afTifted  by  Mr.Tooke's  difcoveries. — I  have 
indeed  lately  learned,  that  a  doctrine  concern- 
ing language,  partly  the  fame  as  that  of  Mr. 
Tooke,  had  been  for  fome  time  taught  in 
the  celebrated  ichool  of  Greek  literature 
l  at 
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at  Leyden,      Mr.  Hemfterhuis,    and  his- 
dlfciples,    had    fuccefsfully    traced    many1 
words  of  that  language  to  their  primary 
fenfible     fignification ;     and     they    expreis- 
themfelves  with  precifion  on  the  manner  *■' 

of 

*  For  inftance,  Lennsp  (Etymol.  p.  7.)  fays :  Nb- 
tiones  •verborum  propria  omnes  funt  corporea,  five  ad. 
res  pcrtinentes,  qua:  fenfus  noftros  feriunt. — Qua:, 
prater  verba  et  nomina,  numerantur  partes  orat  tones, 
ea,  vel  ad  verba,  vel  ad  nomina,  proprie  referenda 
funt  ;  nifi  fint  quaedam  interjecliones.  (id.  ibid.  p.  8.) — 
From  Scaliger,  Mr.  Scheid  adopts  this  principle  :  unius> 
vocis  una  tantum   eft  fignificatio  propria  et   princeps,- 

(Animad,  ad  Analog,  p.  351.) Again,  Valde  veri- 

fimile  fit,  vocabula  ea  in  linguis  antiquiffima  efle,  qui- 
bus  res  defignantur,  ad  vitam  degendam  necefTarkc • 

Porro  non  alienum  erit,  hie  obfervafTe  non  tantum 
ejufmodi  vocabula  antiquiilima  exiftimari  debere,  fed' 
ctiam  jpfas  fignificationes,  verbis  fubjeclas,  tanto  an- 
tiquioris  ufus  eflfe,  tantoque  magis  propr-ias  efte  haben- 
das,  quanto  funt  propriores  iis  rebus,  .quas,  corporis, 
fenfibirs,  percipimus.  Ab  iis  enim  femper,  fervata 
quadam  fimilitudine,  ad  reliquas  quafcumque  verbo- 
rum fignificationes,  progrcdiendum  eft  :  ut  adeo  ap-* 
pareat  pauciflimas  revera  .effe /tt^rai  verborum  figni-- 

ficationcs  5 
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of  ngnification  of  words.     The  grammati- 
cal  refearches   however   of   the    eminent 

Greek 


ficationes ;  nee  alias  elTc  nifi  corporeas  five  eas,  qui  bus 
res  fenfibus  cxterius  expofita?,  defignantur.  E  con- 
trario  autem,  tranflatarum  fignificationum  copiam  im- 
menfam,  qua?  ex  propria  notionc,  tanquam  ex  trunco 
arboris  rami,  quaquaverfum  pate&nt.  Lcnncp.  Anal. 
p.  41. 

As  Mr.  Tooke  has  not  yet  fatisfied  the  curiofity  of 
the  public  by  illuftrating  the  manner  of  fignification 
of  the  pronouns,  and  thofe  who  have  followed  him  as 
far  as  he  has  hitherto  gone,  muft  be  extremely  de- 
firous  to  underftand  the  conflruction  of  this  part  of 
language,  I  will  fubjoin  an  inftance  which  perhaps 
mav  give  the  reader  an  idea  how  the  pronouns  arife, 
and  what  is  their  primary  fenfible  fignification. 

Tot  in  Coptic  fignifies  hand.  See  Woide  Lexicon 
iEgypt.  who  goes  on  to  fay,  ttfurpatur  injiar  nomimsfof- 
feflivi,  and  then  quotes  feveral  Coptic  phrafes,  in  which 
he  translates  Tot  by  the  pofieflive  pronoun.  Then 
by  a  prefix  of  the  letter  N,  of  which  the  primary  fenfe 
is  not  known,   it  fignifies  to  have,  1c  poffefs;  as, 

B  4  "  Ntot, 
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Greek  fcholars,  who  have  flourifhed  in  Hol- 
land, are,  if  we  except  thole  of  Schultens, 

but 

"  Ntot,  habere,  •;#»». — as  Matt.  xxi.  26.  Iw«v«i< 
yxe  NTOToy  w$  ovirqoQnins ,  habent  enim  Johannem  ficuti 
prophetam." 

In  his  Grammat.  Egypt,  p.  38,  he  fays  "  tot, 
manus,  ntot,  manus  mea,  i.e.  ego,  Pfalm  cxxx.  8. 
eTOT,  mihi,  Syrac.  xxiv.  8.  DaTOTep,  inter  nos." 
With  other  fuffixes  it  is  ufed  to  exprefs  the  other  pcr- 
fons.  Two  or  three  other  words,  of  which  I  do  not 
find  the  primary  fenfe,  are  ufed  a!fo  for  the  firfl  pro- 
noun poffeflive.  Thefe  other  Coptic  words  might 
fignify  hand  among  fome  of  the  tribes,  of  which  the 
Egyptian  nation,  like  every  other,  was  probably  form- 
ed :  or  other  adtions,  befides  taking  a  thing  into  the 
hand,  might  denote  pofTeffion,  and  hence  a  derivation 
of  pronouns  from  words  of  other  fignification. 

How  the  familiar  adlion  of  feizing  any  thing  for 
food  or  other  ufe  might  fuggefl:  an  emblematic  adion, 
as  in  the  ceremony  of  marriage  ;  how  this  aft  might 
alfo  fuggefl  an  hieroglyphic  for  porTeffion  ;  and  how 
cafily  the  word  hand  might  fupply  fpoken  and  written 

language 


MATHEMATICAL    EVIDENCE.  9 

but  beginning  to  be  known  abroad ;  and 
they  appear  to  have  adulterated  the  truth 
by  the  admixture  of  feveral  highly  impro- 
bable hypothefes  *. 

The 

language  with  pofiefTive  pronouns,  every  perfon  will 
at  once  perceive.  Suppofing  the  Coptic  likely  to  fup- 
ply  primary  fignifications,  I  fearched  for  this  purpofc 
what  Dr.  Woide  has  publifhed  of  this  language  :  he 
mud  be  refponfible  himfelf  for  the  accuracy  of  his  in- 
terpretation.— Ol'OH  fignifies  as  well  and,  as  add/, 
augeri.  The  coincidence  of  the  primary  fenfc  of  this 
conjunction  in  Englifh  and  Egyptian  is  fatisfactory, 
but  by  no  means  furpriling. 

*  Readers,  attached  to  thefe  fpeculations,  will  find 
abundant  entertainment  in  Valkcnarii  Objei^atloncs,  Sic. 
Lamcpii PraleB'imes  Acad,  and  particularly  in  his  Etym- 
cologicum,  all  publifhed  by  Prof.  Scheid,  in  1790.  A 
German  critic,  in  whofe  ftri&ures  one  can  hardly  fail 
to  recognize  Mr.  Heyne,  has  pointed  out  two  or  three 
of  thefe  extraordinary  hypothefes.  See  Gotting.  Anzeig. 
1791,  p.  578,  &c.  He  obferves  that  it  is  jufl  as  pro- 
vable that  the  great  bulk  of  the  Greek  language  was 

derived 


10  OnSER VAT  IONS    ON 

The  pretentions  of  the  abitract  fcience3 
have,  it  muft  be  confefTed,  fomething  won- 
derfully alluring.  In  thinking  they  feem 
to  promife,  to  fpeculative  minds,    a   fort 

of 

derived  from  monads  as  from  the  dunds,  which  thefe 
■writers  and  Lord  Monboddo  aflign  as  the  primitives, 
viz.  au,  la,  (w,  ou,  and  lu ;  for,  continues  he,  from 
«u  we  may  have  Jaa,  h»,  oow  ;  and  we  have  ftill  in  the 
language  &ah  **>, »«,  and  other  fuch  monofyllables.  This 
regularity,  too,  he  obferves  in  the  formation  of  the 
language  muft,  according  to  the  Dutch  doctrine,  ne- 
ceftaiily  have  exifted  among  the  Savages  of  Greece, 
a  fuppofition,  contrary  to  every  argument,  fupplied 
either  by  phyfiology  or  pfychology.  He  might  have 
added,  that  the  doctrine  not  only  implies  this  fuppofi- 
tion, but  that  the  authors  exprefs  it :  as  Valckenaer, 
p.  34,  primigenia  fignificationes  a  sapientibus  istis 

linguae  conditoribus  verbis  impreffk lahcntlbus 

annis,  deleri  caperunt,  &c.  fo  that  Horace,  if  he  had 
but  known  this,  when  he  faid,  "  that  many  bold 
warriors,  lived  before  Agamemnon,"  might  have  added, 
■  and  wife  philofophers  too,  who  held  councils  to  pro- 
vide 
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of  independance  upon  external  things, 
fimilar  to  what  fome  moralifts  have  fought 
to  acquire  in  acting.  And  who  is  there, 
fo  immerfed  in  matter  as  to  feel  no  deiire  of 
ipiritualizing  the  grofs  hody  of  his  expcri- 

vide  ways  and  means  for  the  regular  conftruction  of 
language!"  A  fa£t,  doubtlefs,  far  more  extraordinary. 
It  is  alfo,  as  Mr.  H.  further  remarks,  very  little 
probable  that  nouns  were  at  firft  derived  from  verbs, 
as,  for  inftance,  that  <p\tyu  mould  have  preceded  f^o?, 
or  ■alifvo-aa,  «rty«/|  •  abfent  objects  muft  have  a  name 
(hence  nouns  would  be  firft  formed),  whereas  actions 
could  be  imitated  by  gefture.  It  is  not  however  to 
be  denied,  that  other  nouns  were  afterwards  formed 
from  verbs.  Mr.  H.  feems  to  be  miftaken,  in  fup- 
pofing  that  monofyllables  and  diflyllables  precede  po- 
lyfyllables  ;  for,  i .  In  the  fpecimens  of  barbarous  lan- 
guages, of  which  we  have  lately  received  fo  many, 
you  will  hardly  find  a  monofyllable  and  few  fhort 
words ;  and,  2.  Many  imitative  words  muft  be  long, 
becaufe  the  founds  themfelves  are  long  ;  they  would 
be  gradually  fhortened  by  ufe. 

mental 
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mental  knowledge,  by  infufing  into  it  a 
diviner  {park  from  Ontology  ?  Whatever 
be  his  purfuit,  the  ambition  of  that  fcholar 
mjift  be  very  low  in  its  aims,  who  fhould 
not  afpire  to  catch  one  glimpfe  of  the  pure 
eflences  of  things,  as  they  are  prefented  by 
the  mirror  of  metaphyiics.  But  if  it  fhould 
appear,  that  the  ontologifls  have  miitaken 
the  humble  pofierlori  for  the  high  priori 
road  ;  that  they  arc  juft  as  dependant  upon 
fenfe  and  matter,  as  the  mereft  experimen- 
ter ;  that  they  have  laboured  to  no  better  pur- 
pofe  than  to  cloak  the  fimpleft  indications 
of  fenfe  in  a  fantaftic  garb;  and  that  even 
the  claim  of  their  fubtleties  to  ferve  as  a 
whetfrone  of  a  finer  grain  to  the  mind  is 
groundlefs,  fmce  the  habit  of  diicrimina- 
tion,  as  well  as  that  of  fixed  attention,  is 
to  be  perfectly  acquired  by  ftudies,  that  are 
alfo  capable  of  ufeful  application ;  if  for 
fuch  reafons  as  thefe  we  may  calmly  be- 
hold 
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hold  Ontology  finking  into  that  grave,  in 
which  Alchemv  lies  buried,  ftill  there 
will  remain  an  abfrracl  fcience,  which  has 
flood  the  competition  of  the  phyiical  fci- 
ences,  and  indeed  has  grown  with  their 
growth.  In  mathematical  realbnino-,  the 
mind  grafps  the  conclusions  with  full  aSfur- 
ance  of  their  realitv ;  we  are  Satisfied,  that 
our  advances  in  this  fcience  are  actual  ac- 
quisitions, and  we  find  them  as  we  go  on 
continually  capable  of  application. 

It  may  therefore  be  interesting  to  en- 
quire into  thole  circumftances  which  con- 
stitute the  irrefi Stable  force  of  mathemati- 
cal evidence.  We  Shall  at  the  fame  time, 
if  we  are  fuccefsful  in  this  enquiry,  dif- 
cover  upon  what  depends  the  difference  in 
the  cogency  of  proof  between  demonstra- 
tive evidence,  and  liich  evidence  as  lef, 
powerfully  commands  our  affent.  With- 
out this,  I  do  not  fee  how  we   can   ever 

take 
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take  a  clear  furvey  of  evidence  in  general, 
or  enjoy  the  fatisfaction  of  accounting  to 
ourfelves  fully  for  our  own  conviction  or 
belief. 

It  feems  to  me,  in  the  prefent  ftate  of 
our  knowledge,  fo  eafy  to  point  out  the 
nature  of  this  and  the  other  forts  of  evi- 
dence, that  I  wonder  how  it  can  be  mif- 
taken.  Yet  frequently  as  the  topic  is  ex- 
patiated upon,  I  know  no  book  in  which 
the  true  principles  have  been  fully  explain- 
ed and  applied  ;  and  in  general,  I  have  rea- 
fon  to  believe  that  very  erroneous  ideas  pre- 
vail upon  a  fubje<9:,  of  unqueftionable  im- 
portance to  the  theory  of  the  human  un- 
derflanding.  I  might  recite  the  opinions  of 
a  coniiderable  number  of  writers,  and  offer 
aimiments  asainft  them.     But  if  I  fucceed 

o  o 

in  eftablifhing  my  own,  I  fhall  at  the  fame 
time  fufficiently  refute  what  I  imagine  to  be 
the  miftakes  of  others ;  and  the  reader  will 

at 
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at  once  perceive  how  far  each  is  wide  of 
the  truth,  for  all  are  not  equally  wide. 

On  examining  a  train  of  mathematical 
reafoning,  we  mail  find,  that  at  every  ftep 
we  proceed  upon  the  evidence  of  the  fenfes ; 
or,  to  exprefs  myfelf  in  different  terms,  I 
hope  to  be  able  to  mew  that  the  mathema- 
tical fciences  are  faiences  of  experiment  and 
elfervation,  founded folely  upon  the  induction 
of  particular  fac~is,  as  much  Jo  as  mechanics ', 
afronomv,  optics  or  chemfrv.  In  the  kind 
of  evidence  there  is  no  difference  ;  for  it 
originates  from  perception  in  all  thefe  cafes 
alike,  but  mathematical  experiments  are 
more  limple  and  more  perfectly  within  the  V* 
grafp  of  our  fenfes,  and  our  perceptions  of 
mathematical  objects  are  clearer.  So  ereat 
indeed  is   the   iimplicitv  of  mathematical  / 

experiments,  that  at  whatever  moment  we 
aie  called  upon  to  reafon  from  them,  we 
have  the  rcfult  of  many  of  them  diftinctly 

in  \f 
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in  our  memory  ;  the  obfervations  cafually 
made  in  the  courfe  of  life,  leave  a  fufE- 
cient  conviction  of  their  truth  upon  the 
mind;  and  we  are  beforehand t fo  fully  fa*- 
tisfied  as  feldom  to  take  the  trouble  of  re- 
peating them.  The  apparatus  is  fimple :  no 
motion  or  change  admonifhes  us,  that  we  are 
engaged  in  an  experimental  enquiry  ;  and 
this  is,  I  fuppofe,  the  reafon  why  we  are 
{o  little  aware  of  the  nature  of  the  intel- 
lectual procefs  we  are  going  through. 
Sometimes,  however,  notwithstanding  we 
are  lb  well  prepared,  we  do  repeat  fome  of 
theie  experiments  ;  and  there  have  proba- 
bly been  few  teachers  of  geometry,  who 
have  not,  at  the  beginning  of  their  lec- 
tures, defired  their  pupils  to  repeat  certain 
fundamental  experiments,  till  they  fhould 
have  fatisfied  themfelves  as  to  the  reiult. 

No  fooner  do  we  look  into  an  elemen- 
tary treatife  for  the  proofs  of  this  opinion, 

than 
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than  we  meet  with  them  at  every  ftep  in 
every  demonftration  ;  and  I  mall,  I  hope, 
be  allowed  to  have  eftablimed  it  firmly,  if 
I  mew  that  Euclid  fets  out  from  experi- 
ments, and  proceeds  onwards  by  their  aid, 
appealing  conftantly  to  what  we  have  al- 
ready learned    from    the    exercife   of  our 
fenfes,    or  may  immediately  learn.      The 
fame  thing  mud  needs  be  equally  true   of 
every  other  elementary  author.   After  hav- 
ing exemplified  the  nature  of  demonftra- 
tive  reafoning,  I  mail  leave  the  reader  to 
extend  this  mode  of  coniidering;  it  to  other 
cafes,  in  a  full  perfuafion  that  he  will  find 
the  fame   procels  repeated,    in   every  de- 
monftration upon   which  he   may  choofe 
to  make  the  trial.     In  order  therefore  to 
avoid  needlefs  repetition,  I  fhall  pafs   on, 
and,  fecondly,  apply  the  principle  to  the  fo- 
lution  of  certain  difficulties  in  the  elements 
of  geometry,  about  which  a  great  deal  has 
C  been 
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been  written.     It  will  appear,  that  neither 
the  doctrine  of  parallel  lines,  nor  the  fifth 
definition    of  the    fifth    book,    on   which 
Euclid  founds  his  reafoning  concerning  pro- 
portion, have  any  thing  obfcure  or  doubt- 
ful, when  properly  confidered.     Laftly,  to 
take  off  that   glofs  of  novelty,    which  fo 
much  fcandalizes    mankind,    when  truth 
appears  before  their  eyes  for  the  firft  time, 
I  mail  mew  that  Mr.  Locke  has  diftinctly 
announced  the  fame  opinion.     The  reader 
may  therefore,  if  he  choofes,  confider  what 
follows  as  a  commentary,  upon  a  paffage  of 
Mr.  Locke,  which  was  totally  loft  upon 
me,  and,  as  it  appears,  upon  others.  A  good 
commentary  would  prevent  or  relieve  much 
perplexity. 

I  am  firft  to  review  the  outfet  of  Eu- 
clid's reafoning,  in  order  to  fhew  that  he 
begins  from  experiments,  and  proceeds  by 
experiments.      Thefe   experiments    may, 

indeed, 
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indeed,  be  called  mental  experiments,  fince 
the  appeal  is  made  to  recollection,  and  they 
are  commonly  repeated  in  thought.  But 
they  are  not  at  all  more  indcpendant  of 
experience  than  my  acquired  knowledge 
of  the  reful t  of  an  experiment  with  a 
balance  of  which  one  arm  mould  be  ten 
inches,  and  the  other  one  inch  long,  and 
each  arm  mould  be  loaded  in  an  inverfe 
proportion  to  its  length  :  or,  to  take  ano- 
ther example,  fuppofe  a  train  of  reafbning 
were  to  fet  out  on  the  iuppoiition  of  iron 
yielding  hydrogene  air,  while  it  is  diffolv- 
ing  in  vitriolic  acid  of  a  certain  ftrength, 
I  mould  moil:  afluredly  not  think  it  necef- 
fary  to  repeat  the  experiment.  Now  juft 
as  familiar  as  a  fiich  remit  is  to  a  perfon  at 
all  converfant  in  chemiftry,  juft  ib  familiar 
to  every  perfon,  at  lead  every  one  arrived 
at  the  years  of  difcretion,  and  having  the 
ufe  of  his  hands  and  eyes,  are  many  of  the 
experiments  of  geometry. 

C  2  The 
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The  fourth  proportion  of  the  firft  book 
is  the  firft  theorem  occurring;  in  the  ele- 
ments  of  Euclid  ;  this  propofition,  and  the 
axiom  as  it  is  called,  upon  which  the  de- 
monftration  is  founded,  viz.  the  ioth  in 
Simlon's  edition,  may  be  regarded  as  the 
corner-ftone  of  geometrical  reafoning.  The 
propofition  is  this : 

If  two  triangles  have  two  fides  of  the  one 
equal  to  t iv o  fides  of  the  other  each  to  each  ; 
and  have  hkewife  the  angles  contained  by  thofc 
fides  equal  to  one  another,  they  Jhall  have 
their  bafes,  or  third  fides,  equal;  and  the  two 
triangles  Jhall  be  equal ;  and  their  other  angles 
jhall  be  equal,  each  to  each,  viz.  thofe  to 
which  the  equal  fides  are  oppofite. 

A  V 
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It  will  be  granted,  that  the  ideas  of  a 
triangle,  of  equal  or  unequal  expanfions 
between  lines  meeting  at  a  point,  and  of 
the  equal  or  unequal  length  of  different 
ftraight  lines,  are  all  acquired  by  the  ex- 
ercile  of  the  fenfes.  It  is,  indeed,  evi- 
dent, that  we  cannot  in  any  other  way  ac- 
quire them. • 

Now  the  fide  ab  being  made  equal  to 
de,  and  AC  to  df,  and  the  angles  bac 
and  edf  being  equal,  let  us  obferve  the 
experimental  procefs  of  the  demonftration. 

If  you  have  a  model  of  each  triangle  cut 
out  in  pafteboard,  or  any  other  material, 
you  are  to  place  the  point  a  upon  d,  which 
is  to  commence  an  experiment ;  if  the  tri- 
angles be  only  traced  upon  a  furface,  you 
are  to  imagine  a  placed  upon  d,  which  is 
to  imagine  the  commencement  of  an  ex- 
periment. Then  you  are  to  lay  ab  along 
de  ;  now  B  will  fall  upon  e.  "  Why  ?*' 
C  3  becaufe 
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becaufe  from  experiments  or  obfervatiorts 
already  made,  you  know  that  if  you  have 
two  ftraight  {trips  of  wood,  for  inftance, 
and  put  the  end  of  one  exactly  over  the 
end  of  the  other,  and  turn  the  upper  ftrip 
in  the  direction  of  the  lower,  the  other 
end  will  neither  over-reach  nor  fall  fhort 
of  the  other  end  of  the  lower,  but  lie  ex- 
actly over  it :  and  this  is  what  we  mean 
by  equality  of  length,  a  term  folely  derived 
from  fuch  experiments  of  menfuration, 
made  in  early  life. 

To  fhew  by  experiment,  likewife,  which 
alone  can  mew  it,  what  an  angle  is,  and 
moreover  that,  if  the  line  ac  ftretches  as 
much  from  ab  as  de  does  from  df,  ac 
muft  lie  along  df,  whenever  ab  lies  along 
d  £,  a  carpenter's  ruler  may  be  opened  and 
fhut  to  various  angles,  and  one  carpenter's 
ruler  may  be  placed  over  another. 

This 
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This  experiment  having  been  performed 
till  the  reiult  is  allowed  and  understood,  it 
will  be  feen  that  the  point  c  muft  fall  upon 
f,  from  the  equality  of  the  lines  AC  and 

DF. 

Then  bc  muft  fall  upon  ef;  "and 
why?" — make  the  experiment;  you  can- 
not place  two  Straight  flicks,  or  trace  two 
ftraight  lines,  fo  that  encompafs  a  Space, 
try  as  long  as  you  pleafe  and  Satisfy  your- 
felf :  if  you  were  to  try  to  indole  a  piece 
of  land  by  two  ftraight  hedges,  you  would 
find  all  your  attempts  vain ;  there  would 
be  one  or  two  open  ends,  place  the  hedges 
how  you  will ;  and  then  your  field  would 
not  be  enclofed,  but  open.  Therefore  bc 
muft  needs  content  to  fall  along  e  f  ;  other- 
wile  b  being  upon  e,  and  c  upon  f,  as  I 
have  already  Shewn  you,  bc  muft  go  on 
one  fide  e  f  like  one  of  the  dotted  lines ; 
but  then  bc  and  ef,  two  ftraight  lines, 
C  4  would 
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would  enclofe  a  fpace,  which  the  whole 
courfe  of  your  experiments  has  fhewn  you, 
they  cannot  poffibly  do. 

Then  the  triangles  mufl  exactly  fall  upon 
one  another,  &c. 

I  have  been  purpofely  prolix  in  this  de- 
monftration,  to  mew  how  it  begins  in  ex- 
periment, goes  on  by  experiment,  and 
ends  in  an  experimental  concluiion.  There 
may  be  another  ule  in  infilling  lb  particu- 
krlv  upon  the  nature  of  the  reafoning  pro- 
cefs  here  :  among  thofe  who  teach  mathe- 
matics, without  underftanding  their  prac- 
tical application,  and  alfo  without  enter- 
taining a  juft  idea  of  the  nature  of  demon- 
stration, there  prevails  a  fort  of  pedan- 
try productive  of  infinite  difguft  to  the 
learner.  If  by  detached  figures  I  could 
mew  the  truth  of  any  proposition  in  an  in- 
ftant,  I  am  forbidden,  becaufe  this  is  an 
tinmai hematic al  mode  of  proceeding  ;    that 

is, 
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is,  mathematical  reafoning  is  fuppofed  to 
be  fomething  independent  of  experience, 
and  the  fcience  to  be  more  refined  than  the 
experimental  fciences.  Hence,  if  a  Greek 
writer  happens  to  have  written  a  demon- 
ftration  a  mile  long,  which  demonftration 
can  be  nothing  but  a  concatenation  of  the 
refults  of  obfervation  and  experiment,  I 
mud  take  this  tedious  round,  rather  than 
be  allowed  to  arrive  at  the  point  deiired  by 
only  travelling  half  a  dozen  yards,  provided 
this  fhorter  road  leads  through  the  unhal- 
lowed reg-ion  of  the  fenfes. 

The  fifth  propofition  is  laid  to  have  flop- 
ped many  ftudents  of  geometry  in  their 
career ;  this  is  owing  partly  to  the  length 
of  the  demonftration,  and  partly  to  the 
complication  of  the  diagram.  The  de- 
monftration is,  however,  nothing  but  the 
refult  of  the  experiments  in  that  'of  the 
fourth,  combined  with  the  refult  of  two 
6  other 
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other  very  fimple  experiments ;  of  which 
the  one,  that  if  you  take  equal  parts  from 
equal  lines,  the  remainders  mail  be  equal, 
will  be  eaiilv  granted  from  diftinct  recol- 
lection. The  other,  that  if  from  equal 
angles  you  take  equal  parts,  the  remaining 
angels  will  be  equal,  mould  be  fhewn  by 
two  pair  of  compaffes,  or  two  carpenter's 
rules  opened  equally,  and  then  brought 
nearer  together  in  both  an  equal  and  un- 
equal degree.  The  reafon  why  it  becomes 
Decenary  to  take  pains  to  make  beginners 
comprehend  the  nature  of  an  angle,  is  be- 
cauie  in  life  we  do  not  pay  attention  to  the 
different  expanfions  of  lines  meeting  at  a 
point.  On  the  contrary,  there  is  not  a 
child  but  what  is  accuftomed  to  meafure 
fimple  lengths. 

I  would  rather  choofe  to  appeal  to  thefe 
two  experiments,  than  to  the  third  axiom 
placed  before  Euclid's  elements,  viz.   that 

if 
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if  equals  be  taken  from  equals,  the  remainders 
zvil/  be  equal.  Mr.  Locke  has  mewn  the 
infignificance  of  thefe  axioms  in  the  feventli 
chapter  of  his  fourth  book.  In  fact,  they 
are  only  founded  upon  the  induction  of 
particular  experiments  and  observations  ; 
and  until  that  induction  be  complcat,  we  can 
never  be  convinced  of  their  truth.  They 
do  not  prove  any  thing  thcmfelves,  but 
require  to  be  proved ;  and  if  a  Newton 
were  to  devote  his  powers  to  the  itudy  of 
axioms  for  an  hundred  years,  he  would  not 
be  able  to  draw  from  them  one  fino;le  con- 
clufion  worth  notice. 

In  this  manner  docs  every  demonftxa- 
tion  proceed  upon  the  rcfults  of  experi- 
ments, as  the  reader  will  find,  in  as  many 
inftanccs  as  he  mall  take  the  pains  to  exa- 
mine. And  fince  the  appeal  in  demonitra- 
tive  reafonins:  is  always  made  to  what  is 
now  exhibited  to  the  fenfes,  or  to  what 
we  have  before  learned  by  the  exercife  of 
the  fenfes,  too  much  pains  cannot  be  taken, 
at  the  commencement  of  the  ftudy  of  geo- 
i  me  try, 
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metry,  to  fatisfy  the  mind  of  the  learner  by 
appealing  to  his  fenfes.  The  more  diftinct 
and  deep  the  impreffions  of  fenfe  are  at  the 
beginning,  the  greater  will  the  power  of 
abjir action  afterwards  be,  when  the  progrefs 
of  his  ftudies  fhall  have  carried  him  into 
the  higher  mathematics.  Abjlratilon  is  not, 
in  fact,  a  diftinct  power,  as  the  metaphy- 
licians,  who  feem  to  imagine  that  they  in- 
creafe  the  importance  of  their  fcience,  as 
they  multiply  diftinctions,  teach.  We  ab- 
firacf,  when  we  narrow  the  fphere  of  icn- 
fations  and  dwell  upon  impreffions,  or  when 
we  recollect  the  ideas  thus  acquired.  So 
far  is  this  talent  from  forming  a  diftinction 
between  man  and  bead:,  that  the  animals 
which  do  not  take  cognizance  of  more  than 
two  or  three  objects  in  this  fublunary  world 
may,  I  think,  be  fairly  reckoned  the  moil 
abflracted  of  all  living  creatures. — It  is,  at 
leaft,  evident  that  of  any  object,  I  fhall 
recollect  the  whole  or  any  part  the  bet- 
ter, as  the  original  impreffion  was  more 
lively.     If  I  am  to  imagine,    or  form  ati 

linage, 
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image >  by  putting  things  together  in  my 
mind,  in  an  arrangement  different  from  that 
in  which  I  have  beheld  them,  and  thus 
create  a  whole  which  I  have  not  feen,  out 
of  parts  which  I  have  feen ;  the  diftincl- 
nefs  of  the  original  conceptions  will  be 
equally  fubfervient  to  this  procefs.  By  ap- 
pealing in  this  manner  to  his  ionics,  and 
making  him  feel  the  firmnds  of  the  ground 
on  which  he  treads,  one  might  probably 
inftrucl  a  boy,  at  an  early  age,  in  the  ele- 
ments of  geometry,  (o  as  rarely  to  give 
him  difguft,  and  frequently  great  fatisfac- 
tion.  He  would  by  imperceptible  degrees 
acquire  the  power  of  abjlraflion,  or  leani 
to  reconiider  each  feparate  perception,  as 
well  as  to  combine  them  anew . 

Suppofing  it  unneceflary  to  multiply  in- 
ilances  of  the  experimental  reafoning  of 
geometry,  lince  the  inftance  already  quoted 
fairly  reprefents  all  the  reft,  I  mall  mortly 

con- 
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confider  the  definitions  of  the  firft  book  of 
Euclid,  except  the  merely  nominal  definiti- 
ons, fiich  as  thofe  of  a  rhomb,  trapezium, 
&c. 

There  is,  it  feems,  fome  uncertainty  as 
to  the  author  of  the  definitions.  I  fhall 
take  them,  as  they  occur  in  Dr.  Simfon's 
tranilation,  occafionally,  however,  referring 
to  Dr.  Gregory's  edition  of  the  Greek 
text  *. 

DEFINITION     I. 

A  point  Is  that   which    hath  no  parts,    or 
which  hath  no  magnitude. 

Typetov  \q\iy    ov  [ttpog  xQev. 

Here  the  beginner  immediately  finds 
himfelf  tranfported  into  the  land  of  won- 

*  EYKAEIAOY  TA  SfiZOMENA.     Qxon.    1703. 

Ex  Recenfione  Davidis  Gregorii,  M.  D. 

ders; 
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ders  ;  and  fuppofmg  it  neceffary  to  his  pro- 
grefs  to  conceive  a  thing  that  has  no  parts, 
he  is  apt  to  furmife  that  mathematics  is  a 
ftudy  for  which  nature  never  defigned  him; 
and  as  he  proceeds,  he  looks  back  from  time 
to  time  with  an  eve  of  regret  upon  the 
firft  definition,  earneftly  wiihing  he  had 
but  force  of  mind  enough  to  comprehend 
it.  Dr.  Simibn's  dcmonftration  will  not 
afford  him  any  amftance  in  his  difficulty  : 
and  he  will  frill  be  unable  to  conceive  what 
that  can  be,  which  has  no  parts  or  mag- 
nitude ;  if  a  variety  of  phralcs  be,  as  uiual, 
repeated  to  him  ;  he  may  reply,  it  is  in 
vain  to  utter  new  founds ;  what  I  want 
is  fcnliblc  evidence  of  the  thins: ;  and  if 
he  ihould  but  have  the  good  fortune  to  at- 
tend to  the  evidence  of  his  fenfes,  and  to 
underftand  the  nature  of  lanffuaee,  the 
difficulty  will  inftantly  vanilh  :  for  a  point 
is  firft  the  end  of  any  thing  fharp ;  onme 

quod 
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quod  pungit :  then,  by  an  eafy  derivation, 
any  mark  made  by  that  iliarp  thing ;  and 
this  is  the  meaning  of  point  in  geometry. 
Perhaps  the  difficulty  had  never  occurred, 
if  inftead  of  point,  the  word  dot,  or  even 
mark,  cn^ittw,  had  been  always  uied  in  its 
place,  and  there  had  been  no  attempt  at 
definition.  For  a  point  is  only  to  mark 
the  place  whence  a  line  is  to  begin,  or 
where  it  is  to  end  :  ypappyjg  V&  Ttrtpocju  <rvjphcc. 
Def.  hi.  Thus  in  a  circle  it  marks  the 
fpot  within  the  figure,  from  which  all 
lt.raio;ht  lines  drawn  to  the  circumference, 
are  equal.  Now  one  would  make  fuch  a 
mark  as  fmall  as  pofiible,  provided  it  be 
frill  difrinct,  that  the  length  of  lines  and 
their  meetings  and  interfedtions  may  appear 
plainly,  and  from  this  effect  of  convenience 
has  arifen  the  phrafe  that  is  fuppofed  to  de- 
fcribe  its  effence ;  that  it  is  without  parts. 
This  idea  has  nothing  to  do  with  the  rea- 

foning ; 
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fbning ;  all  that  is  neceffary  is,  that  the 
aot  or  mark  fhould  take  up  no  fcnfible  part 
of  the  line,  in  order  that  the  diagram  may 
be  diflincT:.  Points  then  are  only  fiibfer- 
vient  to  the  convenience  of  conflruclion. 

The  next  definition,  after  this  explana- 
tion of  the  firft,  will  prefent  no  difficulty. 

DEFINITION      II. 

A  line  is  length  without  breadth. 

Draw  your  lines  as  narrow  as  you  con- 
veniently can,  your  diagrams  will  be  the 
clearer;  but  you  cannot,  and  you  need 
not,  conceive  length  without  breadth. 

DEFINITION      III. 

T^he  extremity  of  a  line  are  points. 

D  D  E  F  I- 
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DEFINITION      IV. 

A  Jlraight  line  is  that  which  lies  evenly  be- 
tween its  extreme  points. 

EvOeioc  ypocfiftv;  eg-iv,    yji-;  edicts  rag  t(p   eocvjvj^ 

The  impoffibility  of  defining  a  word  ex- 
preffive  of  a  fimple  perception  is  well 
known.  The  definition  of  a  complex  term 
confifts  merely  in  the  enumeration  of  the 
fimple  ideas,  for  which  it  ftands.  The 
only  way  of  rendering  the  meaning  of  a 
fimple  term  intelligible,  is  to  exhibit  the 
object  of  which  it  is  the  fign ;  or,  if  you 
pleafe,  fome  fenfible  reprefentation  of  that 
objecl:.  A  ftraight  line  therefore  muft  be 
fhewn ;  and  by  drawing  a  crooked  one  at 
the  fame  time,  it  will  be  perfectly  under- 
ftood,  if  any  one  require  an  explanation. 
All  definitions  muft  have  fome  term,  equal- 

]7 
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ly  requiring  a  definition  with  that  defined, 
as  6%icns>  evenly,  upon  an  equality. 

The  definitions  of  a  furface,  and  a  plane 
furface,  muir.  in  like  manner  be  made  in- 
telligible by  an  appeal  to  the  fenfes.  By 
putting  a  ftraight  rule  along  different  fur- 
faces,  it  will  appear  whether  they  are  plane 
or  otherwife. 

DEFINITION     X. 

When  a  Jlraight  line  Jla?iding  on  another 

jlraight  line  makes  the  adjacent  angles  equal 

to  one  another,  each  of  the  angles  is  called  a 

right  angle,  and  the  line  which  Jiands  on  the 

other  is  called  a  perpendicular  to  it. 

Here  we  have  an  appeal  made  to  the 
fenfes,  which  alone  can  inform  us  what  is 
the  expanfion  between  lines  meeting  at  a 
point,  or  what  is  their  inclination  or  bend- 
ing towards  each  other.  The  eye  can 
D  2  pretty 
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pretty  well  determine,  whether  the  meet- 
ing lines  are  more  inclined  to  each  other 
on  one  fide  -than  the  other,  i.  e.  the 
equality  or  inequality  of  the  adjacent  angles. 
This  meafure  of  the  eye  would  not  be  fuf- 
ficiently  exact  to  fatisfy  us  that  the  angles 
are  equal ;  we  muft  obtain  a  meafure  bo- 
real or  imagined  fuper-pofition,  as  we  do 
in  one  particular  cafe,  by  applying  the  refult 
of  the  demonftration  of  the  eighth,  to  the 
eleventh  proportion  of  Book  i.  But  the 
term  right  probably  preceded  the  appli- 
cation of  any  fuch  exacl:  meafure ;  and  I 
mould  conjecture,  that  it  might  be  de- 
duced from  the  meeting  of  lines  or  of 
bodies,  that  feemed  to  ftand  perfectly  erect 
and  not  to  bend  towards  each  other ;  in  the 
cafe  of  lines,  ftraight  and  right  are  perfectly 
fynonymous  ;  and  an  angle  formed  by  the 
meeting  of  ftraight  lines,  {landing  right  or 
upright,  with  refpect  to  each  other,  would 

be 
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be  called  a  right  angle  :  linca  reel  a,  angulus 
rcclus.  The  application  of  the  term  right, 
would  not,  I  fiippofe,  be  fb  obvious  to  cer- 
tain angles  formed  by  curved  lines ;  yet 
it  would  be  eafily  made,  when  men  came 
to  confider  fuch  angles,  with  a  view  to 
take  their  relative  dimeniions  accurately. 

definition  xv  and  XVI. 

A  circle  is  a  plane  figure  contained  by  one 
line,  which  is  called  the  circumference,  and  is 
fuch,  that  all Jlraight  lines  drawn  from  a  cer- 
tain point,  within  the  figure  to  the  circum- 
ference, are  equal  to  one  another. 

And  this  point  is  called  the  centre  of  the 
circle. 

In  thefe   definitions,    there  is  doubtlefs 

nothing  embarraffing.     Yet  for  the  fake  of 

perfons  unaccuftomed  on  the  one  hand  to 

D  3  verbal 
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verbal  analyfis,  which  forms  a  moll:  im- 
portant part  of  genuine  logic,  or  the  theory 
of  reafoning,  it  may  not  be  improper  to  add 
the  following  remarks.  An  hoop,  or  any 
round  object,  eipecially  if  hollow  within, 
might  fupply  the  notion  of  a  circle  ;  but 
mod:  probably  a  wheel  with  its  fpokes,  and 
the  central  block  of  wood  into  which  the 
interior  extremities  of  the  ipokes  are  fixed, 
fu  mimed  the  idea  of  the  figure  of  the 
radii  and  centre  ;  radius,  we  know,  figni- 
fies  a  ipoke  :  a  figniiication  previous,  no 
doubt,  to  that  of  lines  drawn  from  the 
centre  to  the  circumference  of  a  circle. 
All  accurate  ideas,  founded  upon  meafure- 
ment  or  careful  comparifon,  mufl  necelTa- 
rily  be  poflerior  to  approximations,  fug- 
gefted  by  a  calual  or  a  diitant  furvey  of  ob- 
jects ;  and  a  good  deal  of  perplexity,  when 
perfons  firft  engage  in  the  fludy  of  mathe- 
matics, arifes  from  the  refult  of  vague  obi 

feryations, 
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fervations,  mixing  itfelf  with  the  reflilt  of 
the  exact  experiments  employed  in  the  rea- 
foning  of  mathematics. 

Centre  is  limply  a  point,  a  dot,  a  mark, 
mewing  the  common  origin  of  the  radii. 
This  is  the  fecondary  fignification  of  the 
fubftantive  Kevjpov,  derived  from  the  verb 
kbvJso  pungo,  jihnulo,  provided  the  etymo- 
logies of  Holland  have  not  reverted  the 
natural  order  of  derivation,  and  I  fhall 
hereafter  endeavour  to  render  it  probable, 
from  fbme  very  limple  confiderations,  and 
even  from  data  which  they  themfelves  af- 
ford, that  they  have.  Their  reiearches, 
however,  even  fo,  retain  a  great  value,  hi 
thefe  cafes,  the  belt  lervice  a  perfon  can 
render  to  letters,  next  to  writing  the  truth, 
is  to  write  exactly  the  reverie. — At  all 
events,  the  firft  fignification  of  xsvjpcv,  is 
a  goad,  or  any  thing  ending  in  a  fharp 
point ;  and  hence  the  mark  left  by  preffing 
D  4  this 
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this  point  againft  any  yielding  furface.  If 
a  man  were  to  begin  to  ftudy  geometry, 
independently  of  all  ideas  of  vifion,  he  muft 
have  the  points  whence  lines  are  to  be 
drawn,  the  centre  of  a  circle,  &c.  marked 
by  fome  fharp  projecting  point  or  a  fmall 
hollow. 

In  Lennep's  Etymologicum,  we  have 
the  following  account  of  the  origin  of  xipxos 
and  xvxhog. 

Ktpxcg,  circus  (item  circu/us,  et  annulus) 
ortum  eft  a  xifu,  quod  vicinum  verbo  xzipu. 
Communis  autem  origo  eft  xea,  kiu,  cujus 
propria  notio  pofita  eft  in  motu^  qui  fit  im- 
pellendo  all'idendove.  Et  xipco  quidem  vici- 
num videtur  verbo  yupu,  cujus  origo  yvu. 
Eadem  autem  ratione,  ut  a  yupu  ortum 
ficofj  fignificat  motum  rei  in  fe  redeuntis, 
fie  noftrum  xigxog  circum  fignificare  vide- 
tur.— Again,  kvk\o$,  cyclus,  circus 

repeten- 
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repetendum  eft  a  kvXico,  vel  forma  quadam 
vicina,  id  autem  eft  volvo. 

The  poftulates  prefixed  to  Euclid's  Ele- 
ments,   prefent  themfelves   in   a  form   of 
which,  perhaps,  Mr.  Ludlam  felt  the  awk- 
wardnefs,    when  he  obferved,  u  that  the 
*'  poftulates  are  not  to  be  fo  underftood,  as 
**  if  Euclid  required  a  practical  dexterity 
*'  in  managing  a  ruler  and  pencil.     They 
M  are  here  let  down,  that  his  reader  may 
*'  admit  the  pqffibility  of  what  he  may  herc- 
*'  after  require  to  be  done.     To  mew  that 
44  what  he  thus  requires  contains  no  ab- 
44  furdity,    no  repugnant  ideas,  Euclid  in 
44  the  courie  of  a  demonftration,  requires 
M  you  to  produce  a  terminated  ftraight  line. 
44  Was  this  as  impoflible  in  idea,  as  it  is  to 
44  take  a  greater  number  out  of  a  lefs,  the 
"  whole  demonftration  muft  fail ;  for  the 
44  fteps  of  a  demonftration,  like  the  links 
44  of  a  chain,  hang  by  one  another ;  Eu- 

44  did, 
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"  clid,  therefore,  in  this  place,  enumerates 
"  all  the  operations  required  in  his  future 
"  demonstrations  and  problems  ;  requiring 
"  their  porTibility  to  be  here  acknowledged, 
"  and  thus  precludes  all  future  objections 
<c  on  this  head."  {Rudiments,  Ed.  3d. p.  1 3  7.) 
Thefe  populates  were,  indeed,  probably 
introduced  by  cavils,  or  the  dread  of  ca- 
vils :  but  if  that  which  is  demanded  had 
been  denied,  the  author  would  have  been 
fo  thoroughly  convinced  by  his  fenfes,  that 
he  could  produce  a  ftraight  line  to  any  re- 
quifite  diftance,  or  defcribe  a  circle  with 
any  radius,  that  he  would  have  gone  on 
with  perfect  aflurance  in  his  reafoning. 
Should  any  one  object  to  a  demonftration, 
"  but  how  am  I  fure  that  thefe  things  are 
"  true,  of  lines  reaching  from  the  earth  to 
"  the  moon,  or  of  a  circle  that  mould  be 
"  defcribed  from  the  fun  as  a  centre,  and 
"  at  the  diftance  of  Sirius?"     It  is  impof- 

fible 
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fible  to  convince  fuch  an  objector,  bv  direct 
feniible  teftimony,  or  rather  it  is  impoflible 
to  make  him  own  a  conviction,  which  we 
are  fure  he  muft.  feel.  It  is  then  idle  to 
clog  an  elementary  book  with  forms  or 
matter  intended  to  obviate  fuch  objections. 
All  that  mould  be  inferted,  is  jufr.  enough 
to  fatisfyaperfon,  that  will,  bond  fnle,  make 
ufe  of  his  faculties. 

Moft  of  the  axioms  were  probably  in- 
troduced, in  confcquence  of  that  perverfion 
of  the  human  understanding,  which  the 
ftudy  of  generals  occasioned.  M  The  rules 
"  eftablifhed  in  the  fchools,  fays  Mr. 
"  Locke,  that  all  reafoningg  are  ex  prce- 
*•  cognhis  et  prccconcejfis,  feem  to  lay  the 
"  foundation  of  all  other  knowledge  in 
M  thefe  maxims,  and  to  fuppofe  them  to  be 
"  pracognha,  whereby,  I  think,  are  meant 
"  thefe  two  things,  firft,  that  theie  axioms 
"  are   thofe  truths  that  are  firft  known  to 

"  the 
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"  the  mind ;  and  fecondly,  that  upon  them 
"  the  other  parts  of  our  knowledge  de- 
"  pend."  (B.  iv.  c.  7.  §.  8.)  He  goes  on 
to  mew,  1 .  That  thefe  axioms  are  not  the 
truths  firit.  known  ;  and,  2.  That  the  other 
parts  of  our  knowledge  do  not  depend  upon 
them  ;  and  then  challenges  any  fcholaftic 
man,  to  lay  before  him  the  whole  frame 
and  fyftem  of  any  fcience  fo  built  upon 
axioms,  that  they  cannot  be  fhewn  to  ftand 
as  firmly  without  any  confideration  of  them. 
Thefe  axioms  then  ought  to  be  expunged 
from  books  of  geometry ;  1 .  as  unnecef- 
fary  ;  and,  2.  as  tending  to  give  the  begin- 
ner wrong  notions  of  the  foundation  of 
knowledge,  and  the  means  by  which  we 
render  ourfelves  certain  in  any  cafe  of 
doubt.  Confidering  what  commentaries 
we  have  lately  had  from  no  defpicable 
hands  upon  the  verites  premieres  of  Pere 
BufEer,  it  is  not  yet  luperfluous  to  apprize 

the 
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the  ftudent  where  human  knowledge  be- 
gins, and  how  certainty  is  acquired. 

In  the  35th  definition,  and  the  12th 
axiom,  as  it  is  improperly  called,  we  have 
exprelTed  the  refult  of  our  common  obier- 
vation  of  parallel  lines.  This  part  of  Eu- 
clid has  been  the  occalion  of  infinite  but 
needlefs  perplexity  to  editors  and  commen- 
tators. Had  they  been  aware  of  the  na- 
ture of  geometrical  reaionins;,  thev  would 
have  entertained  leis  anxiety  on  account  of 
the  foundation  upon  which  the  doctrine  of 
parallel  lines  is  to  be  built ;  for  it  is  re- 
markable, that  though  all,  as  far  as  I  know, 
from  Savile  to  Ludlam,  object  to  Euclid, 
and  each  propofes  an  aflumption  at  letting 
out  different  from  that  of  his  prcdecei- 
fors,  yet  all  are  perfectly  fatisfied  with  the 
conclufions  ;  and  there  never  probably  was 
a  perfon,  who  after  paying  proper  atten- 
tion,   doubted  of  the  truth  of  the  27th, 

28th, 
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28th,  29th,  or  30th  proportion  of  the  £rft 
book  of  Euclid,  or  of  the  moft  remote 
confequence  deduced  from  them.  The 
fact  is,  the  fenfes  give  decifive  evidence  of 
thefe  properties.  All  the  difference  in  the 
projects  for  correcting  Euclid's  method 
coniifts  in  this,  that  one  writer  propofes  to 
fet  out  from  one  relult,  another  from  ano- 
ther ;  all  of  them  true,  and  more  or  lefs 
obvious.  Dr.  Auftin  propofes  to  fet  out 
from  the  equality  of  the  alternate  angles  ; 
a  facl  more  remote  from  immediate  inflec- 
tion, than  any  of  the  others  ;  but  even  to 
this  method  there  can  be  no  objection, 
provided  the  pupil  be  fhewn,  that  this 
equality  does  actually  exift.  Other  writers 
begin  with  properties  lefs  remote  from  vul- 
gar obfervation.  Dr.  Simfon  propofes 
thefe  axioms,  "  a  ftraight  line  cannot  nrft 
go  nearer  to  another  ftraight  line  and  then 
go  further  from  it,  before  it  cuts  it,  nor 

recede, 


MATHEMATICAL    EVIDENCE. 


47 


recede,  and  then  approach,  nor  keep  the 
fame  difbnce  for  a  part  of  its  courfe,  and 
then  recede  or  approach ;"  that  is,  in  lhorter 
and  clearer  terms,  that  a  ftraight  is  not  a 
crooked  or  a  bent  line  ;  as  for  inftance,  in 


the  lines  above,  that  a  ftraight  line  can 
never  take  the  direction  of  abc,  or  def, 
or  gik:  he  afterwards  goes  through  five 
tirefome  demonftrations,  as  if  the  elements 
of  Euclid  were  not  already  tedious  enough; 

Mr.  Ludlam,  as  we  fhall  prefently  fee, 
propofes  a  lhorter,  and  therefore  a  better 
way,  to  demonftrate  the  29th  proposition. 

A  very  limple  reflection  will  make  it 
appear,  why  fo  many  different  facts  have 
been  fuggefted  on  the  foundation  of  pro- 
portions concerning  parallel  lines.     We  do 

not 
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not  ufually  in  the  courfe  of  life,  treafure 
up  any  exacl  refult  upon  this  fubject. ;  nor 
can  we  fatisfy  ourfelves  here,  by  bringing 
one  figure  and  laying  it  upon  another,  or 
meafuring  it  in  any  very  fimple  way,  as  in 
the  experiments  upon  which  the  reafoning 
has  been  hitherto  founded  ;  fo  that  we  can 
have  no  fundamental  fa&s  quite  familiar, 
nor  altogether  fo  fimple,  as  thofe  upon 
which  we  have  hitherto  proceeded ;  but 
the  want  of  familiarity,  the  fruit  of  pari: 
obfervation,  may  be  eafily  made  up  by  pre- 
fent  attention ;  of  a  truth  of  which  the 
fenfes  are  perfectly  equal  to  take  cogni- 
zance, we  mail,  after  due  attention,  feel 
the  fame  conviction,  whether  we  happen 
to  find  it  out  ourfelves  or  have  it  pointed 
out  to  us.  And  the  reafoning  concerning 
parallel  lines,  though  neither  beginning  in 
ideas  fo  limple  or  fo  familiar,  will  never- 
1  thelefs 
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thelefs  prove  equally  conclufive  with  the 
reafoning  that  has  gone  before. 

On  an  hundred  different  occaiions,  in 
our  playful  and  in  our  ferious  moods,  we 
have  obferved  the  coincidence  of  ftraight 
lines,  and  mealured  lengths  ;  our  obferva- 
tion  of  ruts  traced  by  wheel  carriages,  as 
alfo  of  frame- work  in  which  bars  laid  alongr- 

o 

fide  of  each  other,   gives  us  a   diftincl:  idea 

of  ftraight  lines   that  perpetually  prelerve 

the  fame  distance  :  and  we  lhall  find  alfo 

upon  calling  to  mind  our  pall:  obfervations, 

and  holding    them  fteadily  in  view,  that 

if  lines  do  not  preferve  the  fame  diftance, 

they  mult,  if  produced  far  enough,  at  laft 

meet  on  one  fide  or  other  of  a  ftraight  line, 

which   crolTes   them,    let   them  converge 

ever  fo  (lowly  *. 

The 

*  Parallel  flraight  lines  are  fuch  as  are  in  the  fame 
plane,  and  which  being  produced  ever  fo  far  both  ways  do 

E  not 
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The   truth  of  the  refult,    exprefted  Irs 
Euclid's  1 2th  axiom,  as  it  is  fo  improperly- 
called, 

n:t  meet.     Thus  the  35th  definition  (lands  in  Simfon's 
Euclid.     It  has  been  objected  to,  a  as  a  vulgar  and 
"  inaccurate  conception,  containing  no  given   finite 
"  quantity,  and  furnifhing  no  meafure  or  ftandard, 
"  from  which  an  equation  might  be  made ;  and  that 
"  nothing  could  be  expected  from  fueh  a  definition  in 
ft  a  fcience,   all  whofe  axioms  exprefs  only  equati- 
•'  ons."   (Auftin's   Examination   of  Euclid,    p.    13.) 
This  definition  may,  in  one  fenfe,  be  regarded  as  a, 
verbal  definition,  an  explanation    of  the  word  parallel ; 
which  word  need  not  be  ufed  in  the  elements  of  geo- 
metry, juft  as  for  triangle  we  might  always  ufe  the 
phrafe,    a  plane  figure  contained  ly  three  Jlraight  lines. 
Thus  in  the  enunciation  of  propofition  the  29th,  we 
might   fay,    if  a  Jlraight  line,  falling  upon  two   other 
Jlraight  lines,  makes  the  alternate  angles  equal  to  one  ano- 
ther ;  thefe  two  Jlraight  lines,  being  produced  ever  fo 
far  both  ways,  mall  never  meet,  inflead  of,  Jkall  be 
parallel. 

The  1  oth  axiom  in  Simfon,  proves  Dr.  A's  concluding 
remark  not  to  be  juft.  Moreover,  it  appears  to  me  that 

the 


MATHEMATICAL    EVIDENCE.  5* 

Called,  may  be  clearly  fhewn  by  the  fol- 
lowing experiment,  and  he  may  have  in- 

the  idea  of  lines  that  never  meet,  is  one  of  the  cleared 
and  moft  fatisfactory  the  fenfes  bring  to  the  mind  ; 
and  it  is,  belides,  abundantly  fimple.  But,  in  order 
to  remove  all  uncertainty,  if  the  cafual  obfervations 
from  which  the  term  paralklifm  is  derived,  mould 
have  left  any,  fix  two  pencils  at  a  convenient  diftance 
in  a  piece  of  wood  ;  let  one  end  of  this  piece  of  wood 
be  terminated  in  a  plane,  large  enough  to  keep  true 
to  the  face  of  a  ruler.  By  this  fimple  apparatus,  a 
child  at  a  very  early  age>  might  be  convinced,  that 
lines  traced  by  thefe  pencils,  would  never  meet,  fince 
they  mud.  always  have  the  fame  diflance  between 
them,  as  long  as  the  pencil  continue  to  be  moved 
along  the  face  of  the  ruler.  And  in  this  manner  we 
fhall  have  an  experimental  proof  of  the  above  27th 
propofition,  againft  which  the  cavil  of  Proclus  will 
not  be  able  to  raife  a  fcruple. — The  difficulties,  in 
fhort,  that  have  been  propofed  on  the  fubjecl:  of  pa- 
rallel lines,  and  the  contrivances  to  obviate  them, 
equally  evince  the  experimental  nature  of  mathema- 
tical rcafoning. 

E  2  ferred 
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two  right  angles. 


ferred  it  either  from  fome  fuch  experiment 
made  or  imagined ;  or  from  knowing,  that 
the  angles  of  a  plane  triangle  are  equal  to 
The  axiom  is  ;  "  if  a 
44  ftraight  meets  two  ftraight  lines,  fo  as  to 
44  make  the  two  interior  angles  on  the  fame 
44  fide  of  it  taken  together  lefs  than  two 
44  right  angles,  thefe  ftraight  lines  being 
44  continually  produced,  mall  at  length 
44  meet  upon  that  fide  on  which  are  the 
44  angles  which   are  lefs   than  two   right 

44  andes." 
o 
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Let  a  ftraight  line  fo  fall  upon  two  other 
ftraight  lines,  that  the  angles  abc  and 
c  b  d?  are  equal  to  one  another,  and  alfo 

the 
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the  angles  aef  and  fed,   (which  may  be 
done  either  by   experiment   or  by   former 
propofitions)    then  the    lines  cb  and  fe 
ftand  upright  with  reipect  to  ad,    or  the 
angles,  being  adjacent  and  equal,  are  right 
angles  according  to  the  definition.     Now 
in  a  model  conftructed  according  to  this  di- 
agram, let  cb,  or  ef,  or  both,  be  move- 
able, or  have  a  joint  at  b  and  e,  then  by 
turnins:  either  of  them  inwards,  or  in  the 
direction  of  the  dotted  lines  ec  or  bf,  they 
will  meet  and  form  a  triangle,  if  produced. 
So  that  if  thefe  angles,  which  bv  the  con- 
ftruction  are  equal  to  two  right  angles,  be- 
come at  all  lefs,  the  fraight  lines,  continu- 
ally produced,  Jhall  at  length  meet  upon  that 
fide,  on  which  are  the  angles  which  are  lefs 
than  two  right  angles  ;  which  was   to  be 
(hewn. 

The  following  experiments  would  fur- 

nifh  a  fatisfa&ory  demonftration  of  the  lead- 

E  3  ing 
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ing  properties  of  parallel  lines ;  let  parallel 
lines  be  fhewn  to  be  fuch  as  always  to  pre- 
ferve  the  fame  diftance ;  hence  alltheftraight 
lines  meeting  them  internally  at  equal  angles 
mall  be  equal.     Thus  let  a  b  be  a  ftraight 


line ;  and  let  d  c  make  with  it  the  angle 
dcb.  At  the  point  f  make  the  angle  gfb 
equal  to  dcb,  and  the  line  fg  equal  to 
DC,  and  through  g  and  d  draw  the  line 
hi.  Now  the  angles  dcb  and  gfb  being 
equal,  and  gf  equal  to  dc,  the  lines  ab 
and  h  i  are  parallel.  Now  let  us  fuppofe  a 
model  made  according  to  this  diagram,  fb 
that  the  line  h  i  might  move  along  g  f  and 
pc,  upon  each  of  which  certain  fmall  equal 

diftances 
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cliftances  are  marked  off,  as  n,  o,  p.  It  is 
evident,  that  if  hi  were  brought  down 
through  thefe  equal  iinall  diftances  fuccei- 
iively,  it  would  be  parallel,'  for  vn  is  equal 
to  c  n9  and  lb  on  ;  and  at  lafl  it  would  co- 
incide with  ab,  and  not  cut  it.  Therefore, 
the  internal  angle  dcb  is  equal  to  the  ex- 
ternal, and  oppoiite  kdi,  (fuppofing  DC 
to  be  prolonged  to  k)  becaufe  they  would 
be  the  lame  angle  ;  and  the  alternate  angles 
gdc,  dcb,  would  be  equal,  as  being  now 
the  vertical  angles  dcb  and  fcl;  and  the 
interior  angles,  idc  coinciding  with  bcl 
and  bcd  with  idk,  would,  by  proportion 
the  13th,  be  equal  to  two  right  angles; 
and  any  line  parallel  to  ab  would  be  pa- 
rallel to  hi,  prop.  30th.  On  leparating 
the  ftraight  {trips  again,  it  would  appear, 
that  if  the  alternate  angles  be  equal,  the 
exterior  equal  to  the  interior  and  oppofite, 
and  both  interior  equal  to  two  right  angles, 
E  4  the 
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the  lines  would  keep  parallel,  and  if  any 
of  thefe  circumftances  change,  the  angles 
would  not  be  parallel,  for  the  lines  form- 
ing the  equal  angles,  would  become  un- 
equal. 


.-•"G\ 


\\i  D 


VF 


A  courfe  of  experiments  on  parallel  lines 
may  begin  in  a  manner  different  frill.  Mr, 
Ludlam  propofes  to  demonftrate  the  equa- 
lity of  the  alternate  angles,  for  which  alone 
the  1 2th  axiom  is  needed,  by  the  following 
experiment,  which  he  mifcalls  an  axiom. 
Two  Jl might  lines,  meeting  in  a  point,  are 
not  both  parallel  to  a  third  line.  For,  fays 
he,  if  agh  be  not  equal  to  ghd  (the  al- 
ternate angle)  one  muft  be  greater  ;    let 

AGH 
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AGH  be  the  greater.  At  the  point  g,  make 
igh  equal  to  ghd,  (by  prop.  23.  I.)  then 
ig  is  parallel  to  CD  by  27.  I.  But  by  fupp. 
AG  is  alio  parallel  to  cd,  therefore  ag  and 
ig,  meeting  in  a  point  at  g,  are  both. 
parallel  to  cd,  which  is  impomble  by  the 
axiom,  (i.  e.  it  will  be  found  lb  upon  trial.) 
Rttdim,  p.  144, 

This  is  perfectly  fatisfaclory.  In  a  word, 
when  we  come  to  reflect  upon  our  percep- 
tions, we  difcovcr  a  confiant  equality  of 
diftance,  or  the  impofiibility  of  their  meet- 
ing to  be  a  character  of  parallel  lines;  but 
this  is  not  fufficient,  for  we  mud:  have  a 
meafure  of  this  equality ;  and  bv  continu- 
ing our  attention  a  ftep  further,  we  per- 
ceive that  this  meafure  may  be  either  the 
equality  of  lines  making  equal  interior  an- 
gles with  one  of  the  parallel  lines,  or  what 
is  a  particular  cafe  of  the  fame  refult,  the 
equality  of  lines  falling  at  right  angles  upon 

the 
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the  infide  of  parallel  lines.  I  have  no  other 
reafon  for  preferring  either  of  thefe  mea- 
fures,  than  that  it  feems  to  be  the  firft  ac- 
curate  refult  we  arrive  at  in  confidering 
parallel  lines.  Any  other  clear  inference 
from  manual  or  mental  experiments,  will 
afford  an  equally  firm  bafe  for  the  reafon- 
ing ;  and  any  of  the  firft  properties  attri- 
buted by  Euclid  to  parallel  lines,  may  be 
employed  fdr*  this  purpofe.  They  are  all 
about  equally  diflant  from  our  previous 
knowledge,  and  all  may  with  nearly  equal 
eafe,  be  proved  by  experiment.  In  Eu- 
clid's Elements,  the  truth  feems  to  me  to 
be  fo  frequently  obfcured  by  demonftra- . 
tion,  and  fo  much  difguft  is  often  excited 
by  his  tedious  method  of  proceeding,  that 
were  it  not  a  violation  of  that  loyalty  which 
we  owe  to  our  matters,  the  Greeks,  I  wifh 
the  fhorteft  poffible  method  might  be  fol- 
lowed in  teaching  the  rudiments  of  mathe- 
matics 
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matics  by  the  help  of  fimple  fatisfac"t.ory 
experiments.   And  if  there  be  any  one  who 
fhould  have  learned  geometry  in  this  way, 
let  him  be  allured  that  he  holds  his  profi- 
ciency by  a  firm  tenure.     In  this  fcience 
there  is  no  tranfcendental  road  ;  but  I  ima- 
gine  a  royal  road  might  be  {truck   out, 
though  Euclid  was  of  a  different  opinion. 
The  fooner  too  we  quit  the  geometrical 
for  the  algebraic  method,  the  better.     Not 
only  has  algebra  all  the  general  advantages 
afcribed  to  the  ftudy  of  mathematics,   by 
Bacon  and  Locke,  but  one  peculiar  to  it- 
felf.     Not  only  *'  if  the  wit  be  dull,  does 
"  the  analytic  method  fharpcn  it  ;  if  too 
"  wandering,  fix  it ;  if  too  inherent  in  the 
"  fenfe,   abnract  it  ;"  but  it   confers   the 
power  of  invention  and  combination  be- 
yond any  other  ftudy  ;  in  geometry  indeed, 
compared  with  algebra,  the  mind  may  be 
faid  to  be  paffive.     The  power  of  readily 

calling 
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calling  up  portabilities  before  the  imagina- 
tion, of  contrafting  them  with  realities  and 
with  one  another,  and  of  deciding  on  their 
respective  merits,  appears  to  me  the  higheft 
ftate  of  perfection,  at  which  our  faculties 
can  arrive.  A  perfon,  pofTefTed  of  this  ta- 
lent, is  prepared  equally  to  excel  in  thought 
and  conduct ;  and  the  reiburces  of  his  mind 
will  be  inexhauftible.  Now  an  acute  ob- 
lervation,  and  juil  conception  of  things 
actual,  joined  to  an  habit  of  comparing  and 
combining  them,  not  unlike  that  calling 
about  of  the  thoughts  which  takes  place  in 
the  folution  of  algebraic  problems,  is  the 
only  way,  I  believe,  in  which  this  inefti- 
mable  talent  can  be  acquired. 

Should  it  be  objected,  that  if  we  appeal 
as  directly  as  poffible  to  the  fenfes  in  teach- 
ing the  elements  of  geometry,  we  fhall 
imp.ir  the  power  of  abftraction,  I  anfwer, 
that  this  method   will    confer  the  power 

of 
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•of  abftra&ion  in  a  fuperior  degree.  The 
fenfes  will  deliver  more  diftinct  ideas  to 
the  memory ;  and  the  more  firmly  the 
memory  holds  ideas,  the  more  easily  will 
the  imagination  and  the  judgment  be  en- 
abled to  perform  their  functions.  Natural 
fuperiority  of  intellect  can  ariie  only  from 
an  happicr,organization  of  the  fenfes,  or  the 
fenfonum*.     Now  by  exerciling  the  fenfes 

pro- 

*  Hence  the  long  agitated  queftion  concern- 
ing original  determination,  or  innate  difpofition, 
towards  any  particular  purfuit,  may  be  decided  with 
perfect  precifion.  That  the  fmalleft  tendency  towards 
mathematics,  poetry,  Sec.  exirts  at  the  time  of  birth, 
is  a  chimacra  too  abfurd  to  be  ferioufly  combated  tl 
It  is  fuffieient  to  obferve  an  infatit,  or  to  be  acquainted 
with  the  origin  of  ideas,  to  difmifs  from  the  mind  this 
fuggeflion  of  ignorance  and  indolence.  Befides,  why 
are  not  geniufes  for  arts  or  fciences  born  among  fa- 
vages,  as  frequently  as  in  nations  where  thefe  arts  and 
fciences  flourifh  \  If  thefe  germs  of  particular  talents  pre- 

exift 
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properly  during  the  firfl  period  of  life,  we 
may  make  up,  by  continued  attention,  for 
their  deficiency  of  original  acutenefs.  And 
where  nature  has  beftowed  her  noblefr. 
gifts,  fuperior  powers  of  perception,  reten- 
tion, and  combination,  we  mall  thus  turn 
them  to  the  beft  poffible  advantage. 

Should 

exift.  in  the  mind,  we  might  expect  to  fee  them  oc- 
cafionally  vegetate,  and  at  length  produce  fruit,  inde- 
pendently of  the  ftate  of  fociety  ;  but  we  fee  evidently, 
that  particular  eminence  is  always  engrafted  upon  gene- 
ral talents,  often  at  a  late  period  in  life,  and  in  no  cafe 
the  fpontaneous  produce  of  the  intellect:. — A  peculiar 
organization,  however,  may  be  confidered  in  one  fenfe. 
as  an  original  determination  towards  a  particular  pur- 
fuit.  Thus  a  peculiar  organization  of  the  ear,  which 
perhaps  experiment  would  fhew  to  be  only  a  quicker 
fenfe  of  hearing,  and  fo  to  differ  in  degree,  not  in 
kind,  difpofes  to  instrumental  mufic :  A  good  ear 
with  an  agreeable  voice  to  vocal  mufic  alfo.  A  well- 
organized  and  very  pliant  hand  may  determine  to  oc- 
cupations 
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Should  thefe  reflections  be  juft,  and 
fhould  it  alfo  be  admitted,  that  in  demon- 
ftrative  reasoning,  we  proceed  purely  by 
experiments,  as  will,  I  hope,  hardly  now 
be  doubted  ;  it  would  be  advantageous,  in 
order  to  beftow  the  habit  of  obierving  with 
attention,    to  conilrud  a  geometrical  ap- 

eupations  requiring  manual  dexterity.  In  powers  of  vo- 
ciferation a  man,  to  the  annoyance  of  his  neighbours, 
often  feels  a  vocation  to  become  an  orator. — The  rela- 
tive ftructure  of  the  organ,  by  which  we  combine  ideas, 
feems  to  be  in  every  rcfpecl  independent  of  thofe  by 
which  we  receive  them.  Though  the  eye  or  car  be  well 
or  ill  organized,  it  does  not  follow  that  the  brain  fhall 
be  well  or  ill  organized.  And  to  the  combining  as 
Well  as  the  retaining  faculty,  it  feems  perfectly  indif- 
ferent, what  fort  of  ideas  it  has  prefented  to  it  ;  whe- 
ther of  founds,  colours,  mathematical,  poetical,  or 
any  other.  Except  therefore  thofe  purfuits,  which 
are  immediately  connected  with  external  organization, 
we  cannot  be  faid,  in  any  fenfe  whatever,  to  receive 
from  nature  any  particular  determination. 

I  paratns, 
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paratus,  which  might  be  employed  in  the 
early  part  of  education.  Should  fuch  an 
apparatus  be  prefented  to  children,  with- 
out any  of  the  forbidding  airs  of  pedantry, 
I  imagine  that  in  this  mode  of  itudvin£  greo- 
metry,  they  would  find  no  lefs  relief  than 
improvement ;  they  would  find  at  lead 
employment  for  their  fenfes ;  and  every 
thing  we  can  obferve  in  children,  confpires 
with  every  thing  we  know  of  the  human  1111- 
derftanding,  to  mew  that  nature  intended  us 
during  the  firft  period  of  life,  to  be  chiefly 
employed  in  exercifing  them.  The  foul 
of  a  child,  (from  his  earliefr.  infancy,  when 
he  will  always,  while  awake,  be  obferved 
to  be  collecting  ideas,  by  his  hands  and 
eyes  in  particular,)  may  be  faid  eflentially 
to  refide  in  his  fenfes.  At  a  riper  age 
{he  combination  of  thefe  ideas  engages  a 
coniiderable  fhare  of  attention ;  and  at  an 
advanced  age,  when  the  fenfes  are  blunted, 

the 
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the  exercife  of  the  internal  faculties  will 
frill  more  occupy  a  mind  previoufly  well 
itored. 

1  But  according  to  the  modern  practice  of 
education,  initead  of  differing  children  to 
follow  the  active  tendency  of  their  nature,  or 
gently  directing  it,  we  forcibly  debar  them 
from  the  exercife  of  the  ienfes,  and  con- 
demn them  to  the  horrible  drudgery  of 
learning  by  rote,  the  conceits  of  a  tribe  of 
fophiils  and  femi-barbarians,  to  whom  it 
is  no  reproach  not  to  have  entertained  juft 
ideas  either  concerning:  words  or  things. 
Next  to  actual  blind-folding  and  muffling, 
to  oblige  children  to  learn  the  terms  in 
which  thefc  conceits  are  couched,  is  the 
happieft  contrivance  imaginable,  for  keep- 
ins;  their  minds  unfurnimed  ;  bv  Ions;  con- 
es '      J  o 

tinuance  of  fedentary  confinement,  we  hold 

the  perceptive  faculties,  as  much  as  pofii- 

ble,  in  a  ftate  of  perfect  inaction ;  at  the 

F  fame 
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feme  time  we  employ  the  organs  of  fpeech  m 
pronouncing,  and  the  memory  in  retaining, 
none  but  founds  infignincant ;  fo  that  from 
the  commencement  of  a  liberal  education, 
one  might  be  led  to  conclude,  that  the  fol- 
lowing is  the  only  fentence,  ever  written  by 
Mr.  Locke,  of  which  his  countrymen  have 
attempted  an  application ;  "  if  it  were 
"  worth  while,  no  doubt  a  child  might  be 
"  fo  ordered,  as  to  have  but  a  very  fewy 
"  even  of  the  ordinary  ideas,  till  he  were 
"  grown  up  to  a  man  ;"  and  that  nothing 
might  be  wanting  to  fatisfy  us,  that  our 
apparent  cruelty  is  real  k'mdnefs,  it  has 
been  clearly  proved,  that  the  principal 
rules  laid  down  in  our  grammars  are  falle, 
and  the  exceptions  groundlefs !  Let  the 
moralift,  when  he  has  verified  this  fa£t. 
in  the  writings  of  Mr.  Tooke,  and  his  fel- 
low labourers  in  the  philofophy  of  lan- 
guage, determine  whether  it  be  an  act  of 

greater 
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greater  humanity,  to  preferve  the  Africans 
from   flavery,    or    deliver    children   from 


grammar  *. 


The 


*  Thanks  to  Mrs.  BarbAuld,  who  has  entitled 
herfelf  to  the  everlafting  gratitude  of  parents  and  chil- 
dren, one  great  point  in  education  has  already  been 
gained :  as  long  as  the  fuperintendance  of  the  mother 
lafts,  books  calculated  to  improve  them  in  every  re- 
fpecl,  are  now  commonly  put  into  the  hands  of  chil- 
dren. Thefe  books  are  equally  intelligible  and  amufing. 

But  no  fooner  have  the  boys  croficd  the  threfhold 
of  the  grammar  fchool,  than  they  experience  the  mod 
dreadful  reverfe.  And  during  a  great  part  of  their 
continuance  at  fchool,  they  are  fubjecled  to  the  moft 
fcxquifitc  mental  torture  that  can  well  be  devifed.  The 
following  untranflatable  character,  by  Valckenaer, 
{Obferv.  ad  Orig.  Grar.  p.  4.)  may  ferve  to  fhew  how 
much  boys  are  likely  to  fufFer,  and  how  much  to  gain, 
while  they  are  toiling  through  their  Greek  grammar  j 
and  no  one  will  accufe  Valckenaer  of  rating  the  know- 
ledge of  the  Greek  language  below  its  value. — "  Re- 
centiorum  grammatics,  ut  vocantur,  Gtveca  ad  prima 
lingua  rudimenta  facili  methodo  difcenda  vix  ac  ne  vix 
F  2,  quidem 
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The  illuftrations  already  given,  would, 
I  prefume,  enable  the  mofr.  inexperienced 
reader  in  other  cafes,  to  difcern  the  refults 
of  experiment  upon  which  mathematical 
reafoning   mufr.  always  proceed.       But  lb 

quidem  accommociatae,  regulis   ineptis,    tortu- 

OSIS  ANOMALIARUM  TRICIS,  ET  VANORUM  AC 
NUGANTIUM     HOMINUM    SPINOSIS     DELIRAMENTIS 

funt  refertifiimx."  Our  Latin  grammars  are,  I  prefume, 
little  lefs  plentifully  provided  than  our  Greek   with 

FALSE  AND  FOOLISH  RULES,  PERPLEXING  EXCEP- 
TIONS   AND    THE    DISGUSTING    RAVINGS    OF    VAIN 

AND  empty  triflers.  I,  who  believe  in  the  im- 
prefcriptible  right  of  boys  and  girls  to  a  good  educa- 
tion, think  parents  in  confcience  bound  to  exert  them- 
felves  ftrenuoufly,  in  order  that  children  be  taught 
fomething  very  different  from  thefe  odious  fubtleties. 
One  thing  they  may  reckon  upon  as  certain,  that 
though  occafionally  a  degree  of  attention  may  be  re- 
quifite  beyond  what  a  child  will  chearfully  bellow, 
yet  if  education  goes  on,  upon  the  whole,  unplea- 
fantly,  it  is  ill-conducted.  Children  commonly  ac- 
quire ideas  with  pleafure,  and  pride  themfelves  in  the 
acquifition. 

much 
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inuch  has  been  written  concerning  the  5th 
definition  of  the  5th  book,  that  I  may  be 
permitted  to  add  a  few  obfervations  upon 
this    particular    difficulty.     The   terms   of 
this  definition  fo  exactly  referable  the  terms 
in  which   "  every  curious  nojlrum  and  choice 
"  receipt''''  is  delivered,  that  one  may  won- 
der how  Mr.  Harris  himielf  could  fail  to 
perceive,  in  this  inflance  at  leaf!:,  that  ma- 
thematical reafoning  is  founded  upon  ex- 
periment or  experience,  which,  as  he  juftly 
obferves,  is   no  more  than  "  the  refult  of 
many  repeated  experiments."      The    nrfl 
of  four  magnitudes,  we  are  told  in  this  de- 
finition, has  the  fame   ratio  to  the  fecond, 
that  the  third  has  to  the  fourth,  when  any 
equimultiples  of  the  firft  and  third  being 
taken,  and  any  equimultiples  whatever  of 
the  fecond  and  fourth,  if  when  the  mul- 
tiple of  the  nrft  is  lets  than  that  of  the  fe- 
pond,  the  multiple  of  the  third  is  lefs  than 
F  3  the 
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the  multiple  of  the  fourth,  if  when  equal, 
equal ;  and  if  when  greater,  greater.  I 
know  not  how  it  is  poffible  more  directly 
to  appeal  to  experiment,  than  nrft  to  tell 
us  to  double  certain  magnitudes  upon  them- 
felves  as  often  as  we  pleafe,  and  then  to 
obferve  whether  the  fir  ft  and  third  having 
been  fo  doubled  upon  themfelves  an  equal 
number  of  times  reflectively,  exceed  or 
equal  the  fecond  and  fourth  treated  in  the 
fame  manner,  or  fall  fhort  of  them. 

Euclid's  definition  is  doubtlefs  embar- 
rafting ;  beginners  do  not  eafily  catch  the 
fenfe  ;  befides  the  new  terms  it  contains, 
and  the  neceflity  it  impofes  of  transferring 
the  attention  to  alternate  magnitudes,  it  in* 
volves  another  considerable  difficulty.  It 
exprefles  a  refult  which  fcarce  any  begin- 
ner will  be  able  to  draw  from  the  review 
of  his  experience.  And  yet  it  is  abfolutely 
neceftary,    that    before   he    proceeds,    he 

fhould 
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fhould  be  fatisfied  of  its  truth.  It  has  been 
idly  obferved,  that  though  no  fuch  thing 
as  a  circle  or  ftraight  line  fhould  exift,  our 
reafoning  concerning  them  would  be  equal- 
ly valid.  But  did  not  our  fenfes  apprize 
us  of  their  exiftence,  and  enable  us  to  dis- 
cover their  properties,  it  is  very  certain 
that  we  mould  never  have  reafbned  at  all 
concerning  them.  Every  definition ,  as  they 
are  perhaps  not  happily  termed,  either  ex* 
prefles  an  object  that  lies  immediately  with- 
in the  fphere,  and  can  be  recognized  by  a 
fingle  application,  of  the  fenfes ;  or  ehe  a 
reiult  which  requires  feveral  fucceffive  ap- 
plications of  the  fenfes.  In  the  nrft  cafe 
the  object,  if  not  already  well  known, 
muft.  be  exhibited ;  in  the  iecond,  we  muft 
make  fuccefhve  appeals  to  the  fenfes.  In 
order  "  to  underftand  Euclid's  fifth  definiti- 
pn,  lays  Mr»  Ludlam,  inftances  of  its  applica- 
F  4  tion 
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tion  in  particular  cafes  mult,  be  given  *." 
The  refult,  defcribed  in  the  definition,  was 
probably  deduced  by  its  author  from  a  train 
of  mental  experiments,  which  he  omitted 
to  fet  down,  as  Sir  Ifaac  Newton  has  fome? 
times  done.  Every  commentator  has  la- 
boured to  fupply  thefe  reflections  or  ex- 
periments. And  this  muft  be  done  by  the 
teacher,  for  there  will  be  few  beginners 
fagacious  enough  to  "deduce  it  for  them- 
felves. 


*  P.  167.  In  another  pafTage,  however,  the  fame 
author  fets  out  with  this  grofs  miftake.  "  The  bufi- 
11  nefs  of  fcience,  fays  he,  is  from  a  few  general  prin- 
"  ciples,  to  draw  a  great  number  of  particular  con- 
"  clufions."  Mr.  Ludlam's  book  having,  in  the 
courfe  of  a  few  years,  come  to  a  third  edition,  muft 
have  been  put  into  the  hands  of  many  young  people  ; 
and  one  may,  on  this  account,  lament  the  more  that 
his  notions  are  fo  confufed  as  they  often  appear  to 
be. 

The 
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The  difficulty  may  be  eafily  overcome : 
let  us  recollcci,  that  the  only  way  of  ex- 
plaining  words  denoting  iimple    percepti- 
ons, is  to  excite  thoic  fimple   perceptions  ; 
and  again,  that  the  onlv  way  of  explaining 
general  terms,  is  to  enumerate  the  figns  of 
thole  iimple  perceptions  which  the  general 
term  comprehends  ;  and  then,  if  necefTary, 
to  explain  the  iimple  terms,    by  fhewing 
the   correfponding  objects.       Now  propor- 
tion iignifies  a  feries  of  Iimple  perceptions. 
Upon  applying  a  meaiure  to  two  diftant  ob- 
jects, and  finding  one  to  be   ten  times  as 
tall  as  the  other,  we  fay  that  the  height 
of  a  has  to  that  of  b,  the  proportion  of  ten 
to  one  ;    and  with  refpect  to  height,  we 
confider  b  as  the  tenth  portion  of  a.     But 
proportion  is  ufed  to  exprefs  a  more  indi- 
rect and  complicated  comparifon  of  quan- 
tities,   when  we  can   neither  bring  them 
together,    nor    meaiure    them   feparately. 

Thus 
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Thus  when  of  two  perfons  varying  in  fize 
and  ftature,  I  lay  of  one  (a)  that  he  is  as 
fat  as  another  (b),  I  may  not  mean  that  the 
weight  of  a's  fat  equals  the  weight  of  b's 
fat :  but  that  if  the  bones  and  mufcles  of  A 
are  half  as  heavy  as  the  bones  and  mufcles  of 
B,  the  fat  of  A  fhall  be  half,  as  heavy  as 
that  of  b.  If  Britain  among  eight  millions 
of  inhabitants,  have  200  perfons  eminent 
in  fcience  and  letters ;  and  France,  with 
25  millions  of  inhabitants,  have  625  per- 
fons equally  eminent  in  fcience  and  letters, 
then  the  Englifh,  you  would  fay,  is  as 
learned  and  fcientific  a  nation  as  the  French. 
And  for  the  refult  of  this  indirect  kind  of 
comparifon,  we  ufe  the  term  proportion  *  : 

and 

*  For  want  of  being  acquainted  with  the  analyfis  of 
terms,  which  indeed  in  the  extent  to  which  it  has  been 
lately  carried,  may  be  confidered  as  a  new  fpecies  of 
knowledge,  Dr.  Price,  I  think,  has  maintained,  that 

the 
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and  whenever  we  find  four  magnitudes, 
of  which  we  perceive  one  to  be  exactly  as 
great,  when  compared  with  the  fecond,  as 
the  third  is  when  compared  to  the  fourth, 
we  exprefs  this  obfervation,  by  faying,  that 
the  firft  has  to  the  fecond,  the  fame  ratio 
that  the  third  has  to  the  fourth.  With 
reipecl    to  numbers,    when   according  to 

Euclid's 

the  idea  of  proportion  is  derived  from  the  understanding, 
and  not  from  the  fenfes.  He  might  as  well  have  main- 
tained, that  the  ideas  of  a,  b,  c,  as  ufed  in  algebraic 
equation?,  are  derived  from  the  understanding,  and 
not  the  fenfes.  Abltract  terms  partake  very  much  of 
the  nature  of  algebraic  terms,  and  if  Dr.  Price  had 
happened  to  view  them  in  this  light,  he  mult  have 
1  lis  error.  The  higheft  and  mod  perfect  abstrac- 
tion is  exhibited  in  the  terms  of  algebra.  To  many 
ablhact  words  of  common  language,  fomewhat  of  their 
individual  corporeal  fignification  adheres;  and  even 
when  this  is  quite  loft,  they  can  only  reprefent  a  cer- 
tain fort  or  number  of  ideas,  which  being  in  fre- 
quent 
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Euclid's  20th  definition  of  book  the  7th, 
the  firft  number  is  the  fame  multiple,  or 
part  of  the  fecond,  as  the  third  is  of  the 
fourth ;  we  fay,  that  the  firft  bears  the 
feme  proportion  to  the  fecond,  that  the 
third  bears  to  the  fourth.     In  making:  ex- 

o 

periments  upon  any  four  magnitudes,  of 
which  we  perceive  the  nrft  to  be  exactly 
as  great,  when  compared  to  the  fecond,  as 
the  third  compared  to  the  fourth  ;  we  mall 

«juent  demand,  it  is  convenient  to  have  ready  bundled 
up  for  exchange  in  converfation,  to  fave  the  trouble 
of  counting  them  out,  one  by  one.  In  algebra  the 
figns  are  arbitrary  ;  and  hence  their  force  is  perfectly 
clear.  The  fenfe  is  not  obfeured  by  the  intrufion  of 
any  collateral  fignification,  nor  do  we  pre-fuppofe 
that  knowledge  of  the  import  of  the  terms.,  which  often 
with  refpect  to  complex  terms,  does  not  exift,  but 
afTign  it  precifely  beforehand. 

Mr.  Ludlam  informs  his  readers,  "  that  the  idea  of 
ratio  is  a  fimple  idea,"  p.  166.  Such  is  his  appre- 
litnfion  of  the  nature  of  terms. 

find 
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find,  that  when  we  double  the  firffc  and 
third  upon  themfelves  any  equal  number 
of  times,  they  will  for  ever  be  reipcctiveljr 
as  great,  when  compared  to  the  fecond  and 
fourth,  either  remaining  as  at  firft,  or  alfo 
doubled  upon  themfelves  any  equal  number 
of  times  ;  fo  that  having  clearly  conceived 
this  by  the  help  of  trials  upon  various  mag- 
nitudes, we  mail  be  aflhred,  that  if  the 
firft  and  third  of  four  magnitudes,  be  taken 
any  equal  number  of  times,  and  the  mag- 
nitudes thence  refulting  mail  not  be  exactly 
as  great,  when  refpectively  compared  to 
the  fecond  and  fourth,  or  their  equimul- 
tiples, the  one  as  the  other,  then  the  ori- 
ginal four  magnitudes  cannot  have  been 
exactly  as  great,  the  firft  compared  to  the 
fecond,  as  the  third  compared  to  the  fourth. 
From  this  conftant  correfpondence  in  the 
increafe  of  proportional  magnitudes,  it  will 
appear,  upon  due  coniideration,  that  what- 
ever 
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ever  equimultiples  be  taken  as  afbrefaid* 
the  firft  multiple  will  be,  when  compared 
with  the  fecond,  what  the  third  is  when 
compared  with  the  fourth  *i 

Con- 

*  Under  the  title  of  "  A  Dcmonjlratim  of  tie  yh 
Def  B.  V.  of  Euclid;'  Mr.  Robertfon,  public  Lec- 
turer in  Geometry  at  Oxford,  has  proved  by  a  very 
ingenious  train  of  experiments,  the  truth  of  the  refult 
afTumed  by  Euclid.  He  fhews,  that  if  we  have  four 
magnitudes,  the  firft  being  to  the  fecond  as  the  third 
to  a  magnitude  lefs  than  the  fourth,  (for  inftance,  6t 
4>  9)  7>)  tnen  ^  is  poffible  to  take  certain  equimultU 
pies  of  the  firft  and  third,  and  certain  equimultiples 
of  the  fecond  and  fourth,  fuch,  that  the  multiple  of 
the  firft  mail  be  greater  than  that  of  the  fecond,  but 
the  multiple  of  the  third  not  greater  than  that  of  the 
fourth.     Thus : 

(6x6=)  36  (8x4=)  32  (6x9=)  54  (8x7=)  565 
Again  he  fhews,  that  if  the  firft  be  to  the  fecond,  as 
the  third  is  to  a  magnitude  greater  than  the  fourth, 
then  certain  equimultiples  can  be  taken  of  the  firft 
and  third,  and  certain  equimultiples  of  the  fecond  and 

fourth  j 
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Concerning  the  language  ufed  in  defcrib- 
ing  proportion,  there  prevails  an  erroneous 
notion.  Sir  Ifaac  Newton  has  tranimitted 
it  to  the  writers  of  compendiums  of  ma- 
thematics  and    natural   philofophy ;   it  re- 

fpe&s 

fourth  ;  fuch,  that  the  multiple  of  the  firft  fhall  be  lefs 
than  the  multiple  of  the  fecond,  but  the  multiple  of 
the  third  not  lefs  than  the  multiple  of  the  fourth. 
Thus,  to  illuftrate  the  fenfe  of  this  propofition  alfoy 
by  an  arithmetical  example,  take  6,  4,  9,  5,  and  re- 
peat the  alternate  numbers  the  fame  number  of  times* 

Let  (6x3  =  )  18  (4X5=)  20 (9X3=)  27  (5x5=)  25; 
the  magnitudes,  being  doubled  upon  themfclvcs,  in- 
creafe  fo,  that  when  the  4th  is  lefs  when  compared 
with  the  3d,  than  the  2d  when  compared  with  the  iff, 
the  multiple  of  the  2d  comes  to  exceed  or  equal  that 
of  the  1  ft,  when  that  of  the  4th  is  lefs  than  that  of  the 
3d,  and  v.  v.  when  the  4th  is  greater  compared  the 
3d,   than  the  2d  with  the  ift. 

By  taking  different  pieces  of  tape,  of  which  the  4th 

is  made  firft  greater  and  then  lefs,  when  compared  to 

the  3d,  than  flic  2d  when  compared  to  the  iff.  ;  a  boy 

1  wilJ 
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fpects  the  meaning  of  the  word  as.  The 
truth  is,  as  has  no  peculiar  ngnificatioo  as 
has  generally  been  aiTerted  after  him.  It 
may  always  be  exchanged  for  it,  thai, 
kxsbaf,  or,  that  whicht  alike  in  common 
and  philoibphical  difcourfe.     Thus,  New- 

will  foon  perceive,  thai  by  being  doubled  itfclf,  while- 
tiie  reft  are  alfo  doubled  upon  themfelves  in  the  man- 
ner directed  by  Euclid;  this  4th  will  be  at  fome  pe- 
riod of  its  multiplication*  equal  to  the  3d,  or  lefs,  or 
greater,  when  the  multiple  of  the  2d  is  not  equal,  or 
greater,  or  lefs,  than  that  of  the  fint.  By  this  exer- 
cife  he  will  catch  the  point  of  view,  under  which  to 
confider  the  proportion  of  magnitudes  accurately 
The  appearance  of  abftrufenefs,  which  is  fo  repuU 
five  to  beginners,  arifes  folely  from  their  having  been 
unaccuftomed  to  compare  magnitudes  with  attention 
in  this  way.  The  idea  of  teaching  the  elements  of 
geometry  by  lengths  of  tape,  may  feem  ridiculous  ; 
but  I  fufpeel,  that  thofe  who  are  accuftomed  to  give 
instruction  in  this  part  of  the  fcience,  are  not  entitled 
by  their  experience  of  the  fuccefs  of  the  ufual  method 
to  be  fcornful. 

ton 
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ton  is  to  other  philofophers,  as  Homer  is  to 
other  poets  ;  or  what  Homer  is  to  other  poets, 
Newton  is  to  other  philofophers,  viz.  the 
greatefl  of  all.  So  in  ftating  proportions, 
as  3  is  to  4,  as  9  is  to  12,  or  3  is  to  4, 
what  9  is  to  12;  and  A  is  to  b  inveriely  or 
reciprocally,  what  c  is  to  D  ;  and  as  or  what 
fhortly  exprefs  as  much  greater  or  lefs  than, 
or  equal  to.  See  the  Eirea  if^.  p.  283,  and 
the  following  pages,  where  the  article  or 
conjunction  as,  is  fo  far  explained,  though 
its  original  corporeal  fenfe  is  not  given. 


III. 


Mr.  Locke  defines  knowledge  to  be  the 
perception  of  the  connexion  and  agreement,  or 
difagreement  and  repugnancy,  of  any  of  our 
ideas.  In  this  alone,  lays  he,  it  confifts. 
"  Where  this  perception  is,  there  is  know- 
ledge ;  and  where  it  is  not,  there,  though 
G  we 
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we  may  fancy,  guefs  or  believe,  yet  we 
always  come  fhort  of  knowledge;  for, 
when  we  know  that  white  is  not  black,  what 
do  we  elfe  than  perceive,  that  thefe  two 
ideas  do  not  agree  ?"  He  goes  on,  through 
the  firft  chapter  of  his  fourth  book,  to  il- 
luftrate  his  definition.  But  his  definition 
appears  to  me  far  from  happy,  and  his  com- 
mentary far  from  fatisfactory.  It  would 
perhaps  have  fpared  him  lome  unnecellary 
words  and  vain  diftincHons,  if,  as  know- 
ledge arifes  from  the  perceptions  of  fenfe, 
he  had  made  it  to  confifi  in  the  confci- 
oulhefs  of  thofe  perceptions  ;  but  I  fufpecT: 
his  favourite  example  of  the  equality  of  the 
three  angles  of  a  triangle  to  two  right  an- 
gles, which  he  alio  produces  upon  this  oc- 
cafion,  led  him  to  adopt  expreffions  not 
fufficiently  comprehenfive.  When  he  ob- 
ferved,  B.  II.  ch.  i.  §.  19.  that  "  it  is  the 
"  affectation  of  knowing  beyond  what  zve 
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*'  perceive,  that  makes  fo  much  ufelefs  noile 
u  and  difpute  in  the  world  :"  he  feems  to 
give  his  fanction  to  the  moft.  fimple  and  fa- 
tisfactory  defcription  of  knowledge,  that  can 
be  comprehended  in  a  few  words.  » 

In  the  next  chapter,  Mr.  Locke  treats 
of  the  degrees  of  knowledge  :  of  thefe  he 
enumerates  the  intuitive,  the  demonjirative, 
and  towards  the  end,  with  fome  hefitation, 
as  if  confcious  of  inconfiftencv,  he  men- 
tions  the  fenfitive  knowledge  of  particular 
exigence  *.  The  intuitive  he  makes  to 
coniift  in  the  immediate  perception  of  the 
agreement   or  difasreement   between  two 

*  It  is  evident,  that  if  we  perceive  only  ideas,  we 
can  have  no  perception  of  particular  exiftence.  Mr. 
Locke's  embarrafiment  proceeds  from  one  or  both  of 
thefc  caufes:  1.  He  feems  defirous  to  explain  the  me- 
chanilai  of  thinking  ;  and  2.  To  give  fuch  an  expla- 
nation, as  mall  comprehend  both  memory  and  per- 
ception ;  hence  he  talks  only  of  the  perception  and 

comparifon  of  ideas. 

G  2,  ideas, 
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ideas,  without  the  intervention  of  any 
other.  "  Demonftrative  knowledge,"  he 
goes  on  to  obferve,  "  is  where  the  mind 
"  perceives  the  agreement,  or  difagreement, 
"  of  any  ideas,  but  not  immediately." 
"  The  reafon,"  he  foon  afterwards  adds, 
?'  why  the  mind  cannot  always  perceive 
"  prefently,"  (i.  e.  at  once)  "  the  agree- 
"  ment  or  difagreement  of  two  ideas  is, 
"  becaufe  thofe  ideas,  concerning  whofe 
"  agreement  or  difagreement  the  enquiry 
"  is  made,  cannot  by  the  mind  be  fo  put 
44  together  as  to  mew  it  *.  In  this  cafe 
"  then,  when  the  mind  cannot  fo  bring. 

*  Would  it  not  be  more  fimple  to  fay,  that  we  can- 
not contrive  any  fingle  experiment,  which  fhall  ex- 
hibit the  refult  in  queftion  ?  Thus  we  cannot  mew 
at  once,  the  equality  of  the  angles  of  a  triangle  to  two 
right  angles.  Whether  the  mind  can  or  cannot  bring 
the  ideas  together,  depends  entirely  on  the  power  of 
the  eye, 

"  its 
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4<  its  ideas  together,  as  by  their  immediate 
"  comparifon,  and  as  it  were,  juxtapofition, 
*'  or  application  to  one  another,  to  per- 
"  ceive  their  agreement  or  difagreement, 
"it  is  fain,  by  the  intervention  of  other 
"  ideas  ...  to  difcover  the  agreement  or 
c<  difagreement,  which  it  fearches  ;  and  this 
"  is  what  we  call  reaibning.  Thus  the  mind 
"  being;  willing  to  know  the  agreement 
"  or  difagreement  in  bignefs,  between  the 
"  three  angles  of  a  triangle  and  two  right 
"  ones,  cannot  by  an  immediate  view  and 
"  comparing  them,  do  it :  becaufe  the  three 
"  angles  of  a  triangle  cannot  be  brought  at 
•'  once,  and  be  compared  with  any  o?ie  or  two 
"  angles ;  and  fo  of  this  the  mind  has  no 
"  immediate,  no  intuitive  knowledge.  In 
**  this  cafe  the  mind  is  fain  to  find  out  fome 
"  other  angles,  to  which  the  three  angles 
"  of  a  triangle  have  an  equality  ;  and  find- 
"  ingthofe  equal  to  two  right  ones,  comes 
11  to  know  their  equality  to  two  right  ones, 
G  3  «  Thofe 
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"  Thofe  intervening  ideas,  which  ferve  to 
"  {hew  the  agreement  of  any  two  others 
"  are  called  proofs,  and  where  the  agree- 
"  ment  or  difagreement  is  by  this  means 
"  plainly  and  clearly  perceived,  it  is  called 
**  Demonjlration."    (B.  iv.  ch.  ii.  §.  2.) 

In  §.  7,  he  gives  this  defcription  of  the 
procefs  of  demonflrative  reaioning.  "  In 
"  every  Jlep  reafon  makes  in  demonflrative 
"  knowledge,  there  is  an  intuitive  know- 
"  ledge  of  that  agreement  or  difagreement 
"  it  leeks  with  the  next  intermediate  idea 
"  which  it  ules,  as  a  proof.  For  if  it  were 
"  not  fo,  that  yet  would  need  a  proof; 
"  fince  without  the  perception  of  fuch 
"  agreement  or  difagreement  there  is  no 
"  knowledge  produced  ;  if  it  be  perceived 
"  by  itfelf,  it  is  intuitive  knowledge  :  if  it 
"  cannot  be  perceived  by  itfelf,  there  is 
"  need  of  fome  intervening  idea,  as  a 
"  common  meafure  to  fhew  their  agree- 
«  ment  or  difagreement.     By  which  it  is 

"  plain 
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lc  plain,  that  every  ftep  in  reafoning  that 
"  produces  knowledge,  has  intuitive  cer- 
"  tainty." 

There  is  only  a  flight  difference  in  terms 
between    this    theory   and-   that    which  I 
have  endeavoured  to  explain,  and  to  con- 
firm by  examples.     And  this  difference  of 
terms  is  owing  to  the  independant  origin 
of  the  latter.      It  vanifhes  altogether,    as 
fbon  as  it  is  obferved,  that  intuitive  and  ex- 
perimental knowledge  are  one  and  the  fame 
thing.     The  reader,  I  fuppofe,  will  not  in 
this  cafe  think  it  neceflary  to  attend  to  the 
common  diftinction  between  obfervation  and 
experiment ;  to  our  perceptions  it  is  of  no 
confequence,   whether  we   difpofe   objects 
on  purpofe  to  obferve  them,  or  are  mere 
fpectators.     The  perception  is  the  fame  by 
whatever  agency  the  objects  are  prefented 
to  the  fenfes ;    though   in  geometry,    we 
meet  with  infinitely  more  refults  of  expert- 
G  4  ment 
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ment  than  of  obfervation  *,  for  we  go  on 
perpetually  making  experiments  and  accu-! 
mulating  refults. 

Clear  as  it  is,  no  ufe  has,  I  believe,  yet 
been  made  of  Mr.  Locke's  account  of  de- 
monflrative  evidence,  either  to  folve  diffi- 
culties  or  to  improve  the  method  of  teach- 
ing in  geometry  :  the  fhame,  however, 
will  be  divided  between  fo  many  culprits, 
and  fome  of  them  fo  illuftrious,  that  the 
fhare  of  each  will  be  exceedingly  fmall.  For 
the  fubjed  has  not  fallen  into  the  hands  of  or- 
dinary compilers  merely.  Among  the  com- 
mentators uponEuclid,  one  might  enumerate 
men  of  comprehensive  views  and  various 

*  We  have  thefe  refults  of  obfewafion  in  other  paf- 
fages  of  Euclid,  befides  the  axioms  of  the  nrft  book. 
The  fixft,  fecond,  and  other  propofitions  of  the  fifth 
book  are  felf-evident,  that  is,  we  aflent  to  them  as 
foon  as  we  underlband  the  terms,  which  could  no,t 
be,  if  we  were  not  acquainted  with  appearances, 
warranting  the  refult. 

infor- 
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information ;  and  authors,  who  afpire  far 
beyond  the  commentator's  highefr.  praife, 
have  formally  diicuffed  the  nature  of  ma- 
thematical evidence. 

The  great  celebrity  of  a  modern  lyftem 
of  pneumatology,  confpires  with  the  op- 
portunity I  have  had  of  confulting  it,  fince 
the    beginning  of  this    eflay  was   fent   to 
the  prefs,  to  induce  me  to  alter  the  refo- 
folution   I  originally  formed,  to  avoid  the 
quotation  and  diicuflion  of  different  opini- 
ons.     The  author  of  this  fyftem  is  Mr. 
Kant,  Profefibr  at  Koenigfberg  in  Pruffia, 
Mr.  Kant  has  railed  to  himiclf  throughout 
Germany,  a  reputation  luperior  to  that  of 
Wolf,  and  at  leaft  equal  to  that  of  Leib- 
nitz.    Among  his  numerous  followers  hs 
reckons  men  of  eminence,  who  having  firft 
violently  oppofed  his  doclrines  have,  by  a 
tranfition  not  uncommon,  become  his  zea- 
lous advocates :    nor  does  that   oppofition 

which 
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which  new  opinions  always  have  to  en- 
counter, feem  to  have  ferved  any  other 
purpofe  than  to  diffufe  thofe  of  Mr.  Kant. 
They  have  already  been  publicly  taught  at 
Jena,  and  there  is  reafon  to  believe  that 
they  are  making  their  way  at  Gottingen  *, 
At  a  period  when  full  liberty  of  fentiment 
is  happily  eftablifhed  throughout  the  re- 
public of  letters,  {peculations  which  have  fo 
powerfully  influenced  independant  minds, 
are  an  object  of  rational  curiofity ;  and  an 
inquiiitive  perfon  might  wifh,  that  an  ex- 
plicit account  of  Mr.  Kant's  doctrines  were 
published  in  Englim,  which  the  termino- 
logy would  render  a  difficult  undertaking. 

Mr.  Kant,  as  might  be  expected  in  "  a 
critical  examination    cf  reafon"    treats    at 

*  See  Gotting.  Anzeig.  p.  201.  where  in  giving 
an  account  of  Mr.  Schultz's  commentary  upon  Mr. 
Kant's  mod  celebrated  work,  one  of  the  Gottingen 
prcfefifors  half  avows  hisconverfion  to  the  new  fyftem. 

large 
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large  of  the  nature  of  demonftration.     The 
following   quotation    may    {ave    in    fome 
mearlire  to  mew,  in  what  light  he  conii- 
ders  it.     I  do  not  expert  that   it  will  do 
him  much  credit  in  this  country,  but  it  is 
unfair  to  judge  an  author  fo  celebrated  from 
a  lingle  paffige  ;  a  great  work  may  doubt- 
lefs    contain    much  truth   blended  with  a 
good  deal  of  error.     For  my  own  part,  I 
think  that  after  Mr.  Locke's  difcoveries, 
and  thole  relating  to  language,  what  chiefly 
remains  to  be  done  is,  to  digeit.  the  whole 
into  an  uniform  iyftem,  and  to   apply  this 
Iyftem  to  improve,  or  more  properly  fpeak- 
ing,  to  create  the  art  of  hifirudwn. 

Mr.  Kant  aMerts,  "  that  we  are  in  pof- 
"  feffion  of  knowledge  a  priori  *."  In 
proof  of  his  pofition  he  obferves,  "  that  in 
44  order  to  make  this  appear,  we  have  but 

*  Kritik  der  reinen  Vcrnunft.  1787.  p.  3. 

M  to 
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"  to  difcover  a  criterion  by  which  to  di£- 
"  tinguifh  between  pure  and  empirical  know- 
*'  ledge.    Now  experience  teaches  us,  that 
"  a  thing  is  fo,  but  by  no  means  that  it 
"  cannot  be  other  wife.     If  therefore  there 
"  be,    i.  A  proportion,  which,  when  con- 
"  ceived,  is  accompanied  with  an  idea  of 
*  its  neceffity ;    this  is  a  judgment  a  priori, 
ti  Any  propofition  too,  deduced  from  ano- 
M  ther,  which  is  itielf  a  necefTary  propo- 
M  lition,   is  altogether  a  priori.     2.  Expe- 
"  rience  never  gives  to  its  poiitions  a  real 
*'  and  ftricl:,  but  only  an  affumed  and  com- 
"  parative  univerfality  ;    i.  e.  one  derived 
"  from  induction.       So  that  in  propriety 
"  we  mould  fay,    ihat  as  far  as  we  have 
"  hitherto  obfervcd,  this  or  that  rule  admits 
•4  of  no  exception.     If  therefore  a  propofih 
'-*  tion  be  conceived  as  ftri&ly  univerfal,  or 
"  in  iuch  a  manner,   that  no  exception  is 
*'  allowed  pofiible,  this  is  not  derived  from 

'•'  expo- 
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C4  experience,  but  comes  a  priori.  Empi- 
44  rical  univerfalitv  is  therefore  onlv  an  ar- 
44  bitrary  exteniion  of  that  which  holds  in 
46  mofr.  cafes  to  all  cafes,  without  excepti- 
44  on  ;  as  in  this  proportion,  all  bodies  are 
44  heavy.  On  the  contrary,  where  ftricr. 
44  univerfality  efTentially  appertains  to  any 
44  judgment,  this  circumftance  points  out 
44  a  peculiar  origin  of  luch  judgments,  viz. 
44  a  power  of  knowledge  {cm  vermocgen  des 
44  erkennt?i'i[fes)  a  prion.  Ncceffity  there- 
44  fore  and  ltricT:  universality  are  fure  crite- 
44  rions  of  knowledge  a  priori ;  and  they  are 
44  inseparably  connected.  But  as  in  the  ap- 
44  plication  of  thefe  critcrions  it  is  fome- 
44  times  eaiicr  to  point  out  the  empirical 
44  limitation  of  knowledge,  than  contin- 
44  gency  in  our  judgments,  and  again,  as 
44  the  unlimited  univerfalitv  we  attribute 
44  to  any  judgment  (or  proportion,)  is  often 
44  more  obvious  than  its  neccflitv,  it  is,  for 
44  thefe  rcafons,  advifeable  to  ufe  feparately 

44  thefe 
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"  thefe  two  criterions,   of  which  each  is 
"  by  itfelf  infallible. 

"  That  fuch  necelTary  and  univcrfal,  and 
*'  confequently  pure  judgments  a  priori i 
"  may  be  found  in  human  knowledge,  it 
"  is  eafy  to  fhew.  If  you  choofe  an  ex- 
"  ample  from  fcience,  I  refer  you  to  all  the 
<c  proportions  in  mathematics  :  if  you  would 
*'  have  one  from  the  moll:  common  exer- 
'*  cife  of  the  underftanding,  the  propofi- 
"  tion,  that  every  change  mujl  have  a  cauje, 
"  may  ferve  for  this  purpofe.  Indeed  the 
"  idea  of  a  caufe,  lb  obvioufly  contains  the 
"  idea  of  the  neceliity  of  connection  with 
*'  an  effect,  and  a  ftrict  univerfality  of  the 
"  rule,  that  it  (the  idea  of  a  caufe)  would 
"  be  entirely  loft,  if  with  Hume  we  were 
u  to  deduce  it  from  the  frequent  affocia- 
"  tion  of  fomething  that  happens  with 
"  fomething  that  precedes,  and  from  an 
*;  habit  thence  acquired  of  connecting  the 

"  ideas, 


MATHEMATICAL    EVIDENCE.  $£ 

"  ideas,  confequently  were  to  reduce  it  to 
*'  a  fubjective  necefiity,  or  a  neceffity  re- 
*'  lative  to  the  obferver  */" 

This  paffage,  as  I  apprehend  it,  includes 
a  confiderable  number  of  miftakes  ;  fome 
more,    fome  lefs,    immediately  connected 

with 

*  Modern  writers,  in  our  own  language,  exprefs 
an  opinion,  fimilar  to  that  of  Mr.  Kant,  and  inevita- 
bly fatal  to  their  philofophy  of  mind.  "  In  dating  the 
"  argument  for  the  exigence  of  the  Deity,  fays  Mr. 
u  Stuart,  feveral  modern  philofophers  (as  Dr.  Reid) 
**  have  been  at  pains  to  illuftrate  that  law  of  our  na- 
"  ture,  which  leads  us  to  refer  every  change  we  per- 
"  ceive  in  the  univerfe,  to  the  operation  of  an  cffi- 
"  cient  caufe  ;"  (or  as  he  jufr.  before  terms  it  a  m 
phyjical  caufe,  i.  e.  "  fomething  which  is  fuppofed  to 
"  be  neceflarily  connected  with  the  change,  and  with- 
"  out  which  it  could  not  have  happened.")  "  This 
'*  reference,  he  continues,  is  not  the  refult  of  reafon- 
**  ing,  but  neceiTarily  accompanies  the  perception  ; 
"■  lo  as  to  render  it  impofTible  for  us  to  fee  the  change, 
"  without  feeling  a  conviction  of  the  operation  of 

•'  fome 
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with  the  fubjecl:  of  mathematical  reafoning« 
At  the  rifque  of  a  little  apparent  digreffion, 
I  mall  endeavour  to  point  out  the  princi- 
pal of  thefe  miftakes.  To  confider  Mr. 
Kant's  fecond  example  firft  ; — caufe,  from 
being  the  name  of  a  particular  object,  has 
become,  in  confequence  of  the  obliteration 

•'  fome  caufe,  by  which  it  was  produced ;  much  in 
"  the  fame  manner  in  which  we  find  it  impoflible 
€t  to  conceive  a  fenfation,  without  being  imprefled 
"  with  the  belief  of  the  existence  of  a  fentient  being." 
Philofophy  of  the  H.  Mind,  1792,  p<  73.  Dr.  Reid, 
I  think,  always  miftakes  our  habits  of  obfervation  for 
original  law s  of  thought,  and  feems  not  fufficiently  ac- 
quainted with  the  nature  of  complex  terms.  In  the 
inftance  here  quoted,  the  term  Jcnjation  comprehends 
fentient  beings,  as  pride  does  proud  beings,  and  yawn- 
ing yawning  beings ;  or,  as  two  includes  one  and  one. 
When  we  therefore  conceive  the  meaning  of  thefe 
terms,  we  find  that  like  all  others,  they  include  their 
own  fignification,  or  fignify  what  they  do  lignify, 
which,   I  fuppofe^  is  all  the  remark  amounts  to. 

of 


MATHEMATICAL    EVIDENCE.  97 

£>f  that  original  fignification,  a  remarkable 
abbreviation  in  language.  If  a  perfon  aiks 
himfelf,  what  is  a  caufe  ?  he  will  find 
that  he  has  no  idea  affixed  to  the  term  ; 
and  can  only  explain  it  by  the  fubftitution 
of  a  particular  object  taken  from  a  particu- 
lar fact,  or  by  faying  that  it  means  "  fome- 
thing  which  precedes  fomething  elfe." 
Thus  when  electricity  is  faid  to  be  the  caufe 
of  thunder  and  lightning,  we  mean  that 
thunder  and  lightning  will  never  be  ob- 
ferved,  unlefs  the  electrical  fluid  be  firft 
unequally  diftributed.  As  foon  as  we  trace 
back  the  word  to  its  original  meaning, 
(when  only  we  can  be  faid  to  have  an  idea 
of  it)  we  fhall  find  that  it  includes  no  idea 
of  necefTity  ;  and  in  this  manner  the  ety- 
mologift  will  generally  correct  the  errors 
of  the  metaphyhcian.  Thus,  caufTa  feu 
caufa,  fays  Mr.  Scheid,  a  kccwu  futuro 
thematu  xccvu  proprie  pungo,  ftimulo,  unde 

H  KOCU'TiSi 
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xcUvcnz,  cauia,  ut  a  waucrjg,  paufa.  Cautes 
c.  q.  Kctvjviz,  wide  cauterium,  a  kmuvJolI)  tb. 
Kttvea,  pungo  (JLtymol.  p.  1 1 83).  Lennep. 
(ibid.  p.  380.)  obferves,  that  in  y.cciu,  the 
fame  word  with  xuvu,  only  differently  fuel- 
led, the  fignification  of  burning  is  fecon- 
dary  to  that  of  pricking.  Thus,  kxiu,  uro  : 
Ortum  en:  aftmpliciori  kccm,  cujus  notio  pro- 
pria qucerenda  eft  In  motu  rei  impulfas  & 
ftiinulatae.  Thus  we  fee  the  term  caufe 
originating  in  the  motion  produced  in  liv- 
ing animals,  by  the  application  of  a  pointed 
body  occasioning  pain.  People  in  general 
are  as  little  confcious  of  caufe  having  any 
proper  fignification,  as  of  one  of  the  letters 
of  the  alphabet  having  a  proper  fignifica- 
tion ;  and  could  language  have  been  form- 
ed after  the  knowledge  of  its  principles, 
we  might  as  well  have  taken  one  of  the 
letters  of  the  alphabet  for  fuch  an  abbrevi- 
ation.     And   then    I   fuppofe,  we   mould 

never 
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never  have  heard  of  an  idea  of  caufe,  inde- 
pendent of  obfervation  and  experience.  It 
is  curious  to  remark,  how  we  ufe  caufe  in 
a  fenfe  not  only  remote  from  its  proper 
fenfe,  but  often  at  crofs  purpofes  with  it : 
thus  we  may  either  fay,  corpulency  is  the 
caufe  of  indolence,  or,  indolence  is  the  caufe 
of  corpulency.  Inftead  of  caufe,  it  would 
feem  ftrange  if  we  were  to  read,  fimulus, 
Jpur,  or  goad. 

Caufes  or  events  preceding  other  events, 
may  perhaps  be  arranged,  with  refpecl:  to 
our  manner  of  obierving  them,  in  three 
clafles.  i.  Thofe  of  which  we  are  mere 
inactive,  though  attentive  {peculators ;  of 
fuch  caufes  aflronomy,  geology,  medicine 
and  phyiiology,  iupply  abundant  examples. 
2.  Thole  of  which  we  acquire  the  know- 
ledge, by  difpofing  objects  purpofely  to  ob- 
ferve  the  fucceflion  of  events,  as  in  certain 
phylical  inveiligations.  3.  Thofe  of  which 
H  2  wc 
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Ave  acquire  the  knowledge  by  our  mod: 
fimple  and  earlieft.  obfervations  and  expe- 
riments, as  of  impulie  producing  motion. 
This  laft  clafs  differs  from  the  preceding, 
onlv  in  date,  and  in  being  unaccompanied 
with  the  remembrance  of  meditation.  But 
the  fpontaneous  and  early  origin  of  the 
knowledge  of  thefe  laft  caufes,  has  deceiv- 
ed the  philofophers.  They  have  taken 
away  from  experience  the  credit  of  our  in- 
ftrudlion,  for  want  of  perceiving  how  early 
fhe  begins  her  leflbns. 

Neceffity ,  like  caufe,  is  a  mere  abbreviati- 
on, and  we  have  no  idea  of  neceffity  more 
than  of  caufe  :  neceffity  is  fo  loofe  a  term, 
that  by  obferving  various  phrafes,  in  which 
it  occurs,  we  mail  perceive  that  it  ftands 
as  a  fubftitute  for  the  moft  difiimilar  ideas. 
When  a  mafter  fays  to  his  fervant,  "  it  is 
necefTary  that  you  be  more  fober  hencefor- 
ward," he  means,  "  unlefs  you  be  more 

fober, 
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fbber,  I  mall  difcharge  you  :"  or  a  phyli- 

cian  to  his  patient ;   "  it  is  neceffary  you 

take  this  medicine  ;" — he  means,  "  if  you 

do  not  take  this  medicine,  be  allured   you 

will  not  recover  ;"  that  is  to  fay,  when  re- 

folved  farther  into  experience,    "  he  has 

"  feen,   or  others  have  feen,  the  medicine 

"  cure  the  diforder."     Thus  it  is,  that  the 

forms  of  fpeaking  have  uniformly  deceived 

metaphyficians ;    and   thus  all  words,   and 

combinations  of  words,  may  be  referred  to 

perceptions  of  fenfe,  and  none  can  mean 

any  thing  beyond  obfervation. 

To  obfervation  and  to  induction  alone, 
whatever  Mr.  Kant  may  imagine,  it  is  eafy 
to  fee  that  we  owe  our  knowledge  of  the 
abfolute  neceflity  or  Uriel:  univerfality  of 
geometrical  truths  :  one  cannot  indeed  be 
furprized,  that  the  induction  of  particulars 
fhould  have  efcaped  thofe  whom  the  nature 
of  the  reafoning  has  totally  efcaped.  Every 
H  3  one 
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one  of  us,  by  calling  to  mind  the  train  of 
his  own  thoughts,  may  allure  himfelf  that, 
in  ftudying  Euclid,  however  rapid,  and 
however  eafy  the  procefs  of  induction,  we 
have  at  leaft,  in  imagination,  varied  the 
forms  of  the  diagrams,  and  finding  the  rea- 
foning  equally  applicable  to  all  imaginable 
varieties,  have  ailented  to  the  truth  of  the 
proportions.  A  beginner,  especially  if  he 
be  young,  will  not  be  fatisfied  even  in  the 
fimpleft  cafe,  till  he  has  gone  through  the 
procefs  of  induction.  He  will  actually 
flop  to  vary  the  interfections  and  approxi- 
mations of  two  ftraight  lines,  till  he  is  con- 
vinced by  experiment,  that  they  cannot 
inclofe  fpace ;  at  leaft,  he  will  ftop  to  ima- 
gine thefe  fimple  experiments.  One  in- 
ftance  I  have  myfelf  feen,  and  I  fuppofa 
they  are  not  uncommon,  of  a  ftudent  draw^ 
ing  a  figure  anew  upon  a  different  fcale,  in 
order  to  fatisfy  himfelf,  that  the  demon- 

ftration 
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fixation  was  not  confined  to  the  particular 
figure  before  him  :  and  teachers,  I  believe, 
at  fetting  out,  fcldom  fail  to  call  the  att<  n- 
tion  of  their  hearers  to  this  induction. 
"  You  fee,"  they  remark,  "  that  the  rea- 
"  foning  does  not  concern  this  or  that  j 
"  ticular  fliape  or  fize  of  triangles,  <Scc."  A 
little  conlideration  fatisfies  the  pupil,  that 
the  induction  is  full  and  perfect ;  and 
hence  the  ftrict  univerfality  of  mathemati- 
cal truths. 

The  propofition,  quoted  by  Mr.  Kant, 
that  all  bodies  arc  heavy,  does  not  iiipply  a 
fair  object  of  companion  with  geometrical 
proportions.  Plane  triangles,  parallel  lines, 
and  the  various  kinds  of  iblids,  are  definite 
things ;  clear  perceptions  fix  the  meaning 
of  the  term.  But  this  is  not  the  cafe  with 
all  pojjible  bodies. 

Mr.  Locke  has  already  obferved,  that  in- 
tuitive is  clearer  and  more  certain  than  de- 
H  4  monftrative 
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monftrative  knowledge  ;  and  this,  in  as  far 
as  they  differ,  is  unqueftionably  true  ;  that 
which  is  immediately  before  the  fenfes, 
imprefles  us  always  with  the  moft  lively 
conviction.  The  lphere  of  viiion  when 
diftinc~r.  is  very  limited  ;  we  are  obliged  to 
view  things  in  fuccefiion ;  and  I  fuppofe 
that  the  memory  cannot  bring  more  know- 
ledge before  the  mind  at  once,  than  the 
eye  can  at  once  receive  ;  moft  certainly  no 
memory  can  offer  at  once  that  chain  of  ex-* 
periments,  by  which  it  is  fhewn,  that  the 
fquare  of  the  hypothenufe  is  equal  to  the 
fquares  of  the  two  other  fides  of  a  right- 
angled  triangle.  Every  one  muft  be  con- 
fcious,  that  if  this  truth  could  be  exhibited 
to  the  eye  at  once,  could  it  by  any  mecha- 
nical contrivance  be  made  the  flrft  propor- 
tion in  geometry  ;  our  conviction  would  be 
more  lively  than  that  which  we  obtain  from 
a  number  of  refults.     What  we  fee  will 

ever 
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ever  feem  more  certain  than  what  we  re- 
member to  have  {een ;  and  when  we  have 
drawn  out  a  long  chain  of  confequences, 
fome  latent  apprehenfion  will  remain,  that 
we  may  not  have  examined  each  fuccef- 
five  link,  in  a  ftate  of  perfect  freedom 
from  illufion  of  fenfe  and  diffraction  of 
thought.  It  is  not  then  with  much  pro- 
priety that  the  anatomifts  have  been  repre- 
hended for  profaning  a  term,  which  fome 
metaphyficians  would  confecrate  and  fet 
apart  to  mathematical  certainty.  What 
is  Jhewn  to  us  by  anatomy,  we  are  juft  as 
fure  of,  as  of  that  which  is  Jl^civn  to  us  by 
geometry. 

Mr.  Locke  felt  that  demonftration  is  not 
limited  to  quantity,  "  It  has  been  gene- 
"  rally,"  fays  he,  "  taken  for  granted,  that 
*'  mathematics  alone  are  capable  of  demons 
"  ilrative  certainty.  But  to  have  fuch  an 
*'  agreement  or  difagreement,  as  may  in- 

"  tuitively 
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44  tuitively  be  perceived,  being,  as  I  ima- 
u  gine,  not  the  privilege  of  the  ideas  of 
44  number,  extenjion  and  figure  alone,  it  may 
44  poffibly  be  the  want  of  due  method  and 
"  application  in  us,  and  not  of  fufficient 
"  evidence  in  things,  that  demonftration 
M  has  been  thought  to  have  fo  little  to  do 
"  in  other  parts  of  knowledge,  and  been 
44  fcarce  fo  much  as  aimed  at  by  any  but 
44  mathematicians.     For  whatever  ideas  we 
46  have,  wherein  the  mind  can  perceive  the 
44  immediate   agreement   or    difagreement 
44  there  is  between  them,  there  the  mind 
44  is  capable  of  intuitive  knowledge ;  and 
44  where  it  can  perceive  the  agreement  or 
44  difagreernent  of  any  two  ideas,    by  an 
44  intuitive  perception  of  the  agreement  or 
44  difagreernent  they  have  with  any  inter- 
44  mediate  ideas,  there  the  mind  is  capable 
44  of  demonftration,  which  is  not  limited 

44  to 
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61  to  ideas  of  extenfion,    number,   figure, 
*'  and  their  modes."   (iv.  6.  §.  9.) 

Wherever  we  have  clear  perceptions, 
there  doubtiefs  we  have  the  full  evidence 
of  dfemonftration.  It  is  as  certain  to  mc, 
that  fa  gar  is  foluble  in  water,  as  that  two 
ftraight  lines  can  never  enclofe  a  fpace  ;  or 
in  Mr.  Locke's  more  complicated  language, 
my  mind  perceives  as  perfectly  the  agree- 
ment of  the  ideas  of  fugar,  and  of  folution 
in  water,  as  it  does  the  disagreement  of  the 
ideas  of  two  ftraight  lines,  and  inclofed 
fpace.  I  may  not  fo  readily  recognize 
fugar  and  water,  as  I  do  certain  figures 
of  plane  geometry,  nor  with  filch  certainty 
as  I  do  all  the  plane  figures  and  iblids  of 
geometry  without  exception.  Now  on  this 
facility  and  certainty  of  recognition  mutt 
depend  the  facility  and  certainty  of  the  ap- 
plication of  our  knowledge.  And  as  we 
£an   apply  knowledge  more  readily,    the 

more 
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more  perfectly  do  we  feem  to  poflefs  it ; 
in  whatever  light  therefore  we  view  it,  wc 
dilcover  the  abfolute  dependance  of  ma- 
thematical knowledge  upon  fenfe.  And 
what  our  fenfes  are  fo  perfectly  adequate  to 
convey,  they  have  been  fuppofed  not  to 
convey  at  all ;  jufl  as  we  many  times 
hardly  perceive  ourfelves  doing,  what  we  do 
with  perfect  eafe.  In  comparing  phyfical 
with  mathematical  knowledge,  we  mall 
find  certainty  arifmg,  in  the  latter  cafe, 
from  the  perfect  competency  of  our  fenfes, 
in  the  former  from  their  incompetency. 
What  for  inftance  is  it,  that  prevents  me 
from  being  as  certain,  that  water  confifta 
of  hydrogene  and  oxygene  airs,  as  of  any 
proportion  in  Euclid  ? — nothing  iurely  but 
the  incompetency  of  my  fenfes.  In  the 
Brit,  place,  I  cannot  perceive  whether  thefe 
airs  do  not  previoufly  contain  a  large  quan- 
tity of  water  :  fecondly,  the  heat  that  ap- 
pears, 
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pears,  and  of  which  I  have  no  adequate 
perception,  perplexes  me  ;  and  thirdly, 
the  occafional  appearance  of  an  acid  in  the 
water.  Now  if  I  could  perceive  the  fmall 
quantity  of  azotic  air  preient,  feparatcly 
uniting  with  a  certain  portion  of  the  oxy- 
gene  air  to  form  acid,  while  the  hvdro- 
gene  air  unites  with  the  reft  to  form  wa- 
ter ;  if  I  could  fee  that  the  airs  previoufly 
contain  only  a  little  or  no  water  before- 
hand, and  if  there  was  no  heat  and  light, 
I  mould  have  demonftrative  evidence — and 
that  juft  as  clear  as  that  mucilage  of  gum 
arabic  confifts  of  water  and  of  that  parti- 
cular gum,  or  that  fads  coniift  of  foap  and 
water. 

Thus  when  the  fenfes  ferve  us  imper- 
fectly, and  make  us  continually  feel  our 
dependance,  we  are  ever  ready  to  acknow- 
ledge the  obligation.  But  where  they  in- 
ftantly  deliver  fuch  clear  and  full  percep- 
tions 
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tions  to  the  memory,  that  we  have  no 
more  occalion  to  recur  to  them,  we  forget 
or  deny  the  fervice  they  have  rendered  us. 
— It  is  laid,  that  the  flatefman,  after  the 
final  iuccefs  of  his  intrigues,  is  apt  to  fpurn 
away  the  ladder  by  which  he  has  mounted 
to  power.  In  like  manner  the  metaphyfici- 
an,  when  he  feels  his  mind  elevated  to  what 
he  calls  abjir 'adllon ',  or  when  his  thoughts 
are  employed  about  objects,  of  which  the 
remembrance  is  almoft.  as  diftinc"t  as  the 
perception,  is  apt  to  betray  an  inattention 
equal  to  the  ftatefman's  ingratitude. 

Pure  phyfical  fcience  feems  fail  approach- 
ins;  to  the  fullnefs  and  clearnefs  of  mathe- 
matical  fcience  ;  an  obfervation  of  which 
more  examples  will  be  found  in  Mr.  La- 
voiiier's  Elementary  Treatife  of  Chemiftry, 
than  in  any  other  book  I  am  acquainted 
with.  By  contrivances  calculated  to  con- 
vey the  moft  diftincl  perceptions,  he  every 

where- 
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where  imprefifes  a  degree  of  conviction, 
which,  not  many  years  ago,  would  have 
been  thought  unattainable  in  the  ftudy  of 
impalpable  iubftances  *.  The  different 
kinds  of  air  may  perhaps  be  confidered, 
with  reipeel:  to  cur  fenfes,  as  occupying  a 
middle  place  between  palpable  bodies  and 
the  (Ztherial  fluids,  if  any  fuch  exifl.  Per- 
haps 

*  Mr.  Condorcet,  who  pofToflTes  vafl:  extent  as  well 
as  accuracy  of  knowledge,  and  whofe  mathematical 
fkill  is  well  known,  has  lately  exprefTed  himfelf  in  the 
following  manner  concerning  mathematical,  compared 
with  other,  truths. — Mr.  Buffon  etablit  cette  opinion, 
que  les  vc rites  mathematiques  ne  font  point  des  verites 
reelles,  mais  de  pures  verites  de  definition  ;  obferva- 
tion  jufte,  fi  on  veut  la  prendre  dans  la  rigueur  meta- 
phylique,  mais  qui  s'applique  egakment  ahrs  mix  verites 
de  tous  les  ordres,  defqu'elles  font  precifes  &  qu'elles 
n'ont  pas  des  individus  pour  objet.  Si  enfuite,  on 
veut  appliquer  ccs  verites  a  la  pratique  et  les  rendre 
des — lors  individuelles,  Janblabks  encore  en  cet  egard  $. 
des  verites  mathematiques,  elles  ne  font  plus  que  des 
j.  verites 
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haps  another  Lavoifier,  by  bringing  thefe 
as  much  within  the  fphere  of  the  fenfes, 
may  exhibit  almoft  mathematical  evidence 
of  the  qualities  of  firey  electricity  and  mag" 
netijm. 

To  folid  geometry  we  do  not  come  any 
thing  near  fo  well  prepared  by  obfervation 
as  to  plane.     The  difficulty   of  imagining 

(which 

verites  approchees.  II  n'exifte  reellement  qu'une  fetile 
difference,  c'eft  que  les  idees,  dont  lidentite  forme 
les  verites  mathematiques  &  phyfiques  font  plus  ab- 
ftraites  dans  les  premieres,  d  ou  il  refulte  que  pour 
les  verites  phyfiques,  nous  avons  un,  fouvenir  dif- 
tin£t  des  individus,  dont  elles  expriment  les  qualites 
communes  ;  &  que  nous  ne  l'avons  pour  les  autres  : 
mais  la  veritable  realite,  V  utilile  d'une  propofition 
quelconque  eft  independante  de  cette  difference  ;  car 
on  doit  regarder  une  verite  comme  reelle  toutes  les 
fois  que,  fi  on  l'applique  a  un  objet  reellement  exif- 
tant,  elle  refte  un  verite  abfolue,  ou  devient  une  verite 
indefiniment  approchee. — HiJiolredeVAcad.  des  Sciences y 
poar  Vannee,  1788.  p.  64.  Paris,  1791, 

In 
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(which  always  depends  on  the  want  of  op- 
portunity, or  of  ppwer  to  perceive)  the  in- 
terferons of  fblids,  is  always  very  fenfibly 
felt.  And  here  it  is  almoft  as  necefTary  as 
in  mechanics,  to  exhibit  the  objects,  whofe 
qualities  are  to  be  taught ;  and  to  call  in 
the  joint  affiftance  of  the  hands  and  eyes. 
So  far,  if  experiment  mean  the  difpofal  of 

In  ftating  the  Only  difference  which  he  believes  to 
fubfift  between  mathematical  and  other  truths,  Mr. 
Condorcet  is  not,  in  my  opinion,  perfectly  accurate. 
The  individual  objedls,  of  which  we  retain  the  re- 
membrance, muft  excite  a  number  of  perceptions  ; 
and  all  or   feveral  of  thefe,  joined  together,  form  the 
character.     Now  objects,  prefenting  but  one  or  two 
circumftances  to  notice,  can  fcarce  have  an  individual 
character ;  we  think  no  more  of  the  individual  glafs 
of  water  upon  which  we  have  made  any  obfervation, 
I    than  upon  the  individual  triangle  or  fquare.     So  alfo 
1    in  a  great  number  of  phyfical  truths  befides,  we  have 
not  any  diftincl  recolledion  of  the  individuals,  whofe 
[    common  properties  thefe  truths  exprefs. 

I  objects 
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objects  for  the  purpofe  of  obferving  them, 
moll  teachers,  doubtlefs,  find  it  not  lefs  ne- 
cefTary  to  make  experiments  formally  in  the 
fcience  of  quantity  than  in  that  of  motion. 

Mathematics,  in  fine,  teach  either  to 
meafure  or  to  count.  The  fimpleft  and  the 
morteir.  way  we  can  acquire  either  of  thefe 
arts,  the  better,  I  believe,  in  all  reipects. 
We  cannot  pofilbly  fet  about  to  learn  either 
of  them  otherwiie  *,  than  by  the  ufe  of 
the  fenfes.     And  it  is  by  no  means  impof- 

*  Children  may  be  obferved  to  learn  to  count  with 
great  labour,  and  it  is  long  before  they  learn  the  terms 
of  number  perfectly. — If  you  lay  a  very  fmall  num- 
ber of  frmilar  objects  before  a  child,  that  has  been 
learning  to  count  for  fome  time,  and  afk  how  many 
there  are,  he  will  be  obliged  to  ftretch  out  his  hand, 
tell  them  over  flowly.  The  eye,  which  takes  its 
other  lefTons  fo  admirably  from  the  touch,  never 
attains  much  readinefs  in  the  difcrimination  of  num- 
ber.    No  perfon,   I  apprehend,  can  diftinguifh  eleven 

from  twelve  fimilar  objects  at  a  glance. 

fible? 
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fible,  that  there  may  be  a  method  of  ap- 
plying the  fenfes,  in  geometry  at  leaft,  to 
far  greater  advantage  than  any  practifed  at 
prefent ;  a  method  at  once  agreeable,  expe- 
ditious, and  calculated  to  invigorate  every 
mental  faculty.  When  fuch  a  plan  of  edu- 
cation mail  be  generally  adopted,  (and  its 
outline  is  not  extremely  difficult  to  trace) 
that  more  knowledge  than  the  learned  and 
fcientific  now  ufually  pofTefs  at  forty,  may 
be  acquired  by  twenty,  fuch  a  method  of 
teaching  geometry  will  probably  form  part 
of  it. 

If  all  we  know  be,  as  it  afiuredly  is,  juftly 
reduced  by  Mr.  Locke  to  intuition,  (or 
perception,  for  demonftration  is  but  a  fuc- 
ceffion  of  intuitions  or  perceptions),  all  we 
believe  or  expert  muft  be  founded  upon  what 
others  have  reported  concerning  their  in- 
tuitions, in  addition  to  our  own.  And  all 
evidence  may  therefore,  I  think,  mod:  con- 
I  2  veniently 
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veniently  be  referred  to  two  general  heads  ; 
either,  i.  What  we  ourfelves  have  perfo- 
nally  experienced,  or  direcl  evidence:  or, 
2.  What  other  perfons  aflert,  that  they 
have  experienced,  or  indirecl  evidence.  Thus 
we  are  confined  within  the  circle  of  fenfe 
by  a  fpell  caft  upon  every  individual  of  the 
human  race,  and  fuch  as  we  can  never  by 
any  efforts  diffolve, 

Under  the  two  heads  of  direct  and  in- 
direct evidence,  there  are  an  infinite  num- 
ber of  gradations  of  credibility ;  in  our 
opinion  concerning  almoft  each  particular, 
whether  falling;  under  the  cognizance  of 
our  fenfes  or  teftified  by  others,  we  may 
acquiefce  with  a  different  degree  of  con- 
viction. Should  any  one  afk,  But  how, 
fince  our  fenfes  are  fallible,  mall  we 
then  attain  to  certainty  ?  It  can  only  be 
replied,  that  certainty  is  not  among  the 
privileges  of  our  nature,  except  that  cer- 
tainty 
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talnty  which  is  attainable  by  fenfe.     Infal- 
libility was  never,  as  far  as  I  know,  gua- 
ranteed to  man  ;  nor  is  there  any  danger 
left,  like  the  Children  in  the  Wood,  we 
mould  lay  us  down  and  die,  left  we  mould 
fall  into  the  pit  of  error.     We  differ  from 
one  another  in  every  circumftance  of  con- 
duct,   tafte,    and   fentiment   with    perfect 
felf-fatisfaction  ;  and  opinions  for  which  he 
has  only  weak  indirect  evidence,  each  man 
entertains  with  the  fulleft  affurance,   not- 
withftanding  he  has  againft  him  the  bulk 
of  his  fpecies.     Often  as  human  pronenels 
to  error  is  bewailed,  it  does  not  appear  that 
many  among  us  feel  a  fincere   anxiety   for 
that  degree  of  certainty,  any  more  than  for 
that  extent  of  knowledge,    of  which  we 
are  perfectly  capable. 

Opinions  were  unfortunately,  long  preva- 
lent in  the  world,  of  which  the  direct  ten- 
dency was  to  deprive  men  of  the  moft  valu^ 
I  3  able, 
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able,  as  being  the  moft  certain,  portion  of 
knowledge  ;  namely,  that  which  we  ac- 
quire from  our  intuitions.  Now  there  is, 
I  am  difpofed  to  believe,  no  abfurdity  of 
opinion  which  is  not  productive  of  fome  per- 
nicious practice.  Even  when  the  opinions 
are  renounced  and  forgotten,  the  practices, 
into  which  they  have  deluded  mankind, 
may  ftill  prevail  for  ages.  Of  this  truth, 
I  either  fancy  or  find  a  deplorable  proof  in 
the  common  conduct  of  liberal  education. 
And  if  Mr.  Locke  *  has  in  vain  difcovered 
the  principles  upon  which  education  ought 
to  proceed,  and  in  vain  applied  them  with 
great,  but  not  unexceptionable  fkill,  I  at- 
tribute his  want  of  fuccefs,  very  much  to 

*  I  by  no  means  forget  Mr.  Locke's  great  prede- 
ceflbr,  Bacon,  of  whofe  Advancement  of  Learning  I  wifh 
to  fee  a  new  8vo.  edition.  The  common  old  thin  4to. 
is  not  adapted  to  modern  delicacy  in  books,  and  it  is 
not  indeed  a  pleafant  book  to  read. 

the 
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the  deep  impreflion  left  by  the  Antient  Me- 
taphyfics.  We  know  how  ftudioufly  Plato 
depreciated  the  body,  the  lenfes,  and  the 
informations  of  fenfe  ;  how  his  excommu- 
nication of  our  perceptive  powers  was  con- 
firmed by  the  peripatetic  pbantafms,  and  how 
both  were  amalgamated  with  the  fantaftic 
religious  opinions,  that  ib  long  bewildered 
and  brutalized  mankind  ;  as  alCo  what  au- 
thority this  monftrous  mixture  of  hetero- 
geneous reveries  maintained  during  a  long 
fuccefiion  of  ages.  "  The  Platoniits,"  fays 
Mr.  Harris  *,  "  confidering  fcience  as 
"  fomething  afcertained,  definite  and  fteady 
"  would  admit  nothing  to  be  its  object 
"  which  was  vague,  indefinite  and  paffing. 
"  For  this  reafon  they  excluded  all  indivi- 
u  duals  or  objects  of  fenfe,  and,  as  Am- 
monius  expreffes  it,  railed  themfelves  in 

*  Treatifes,  p.  341. 

I  4  "  their 


M 
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"  their  contemplations  from  beings  parti- 
"  cular  to  beings  univerfal,  and  which 
"  from  their  own   nature,    were   eternal 

"  and  durable . 

"  Confonant  to  this,  was  the  advice  of 
"  Plato,  with  refpe£t  to  the  progrefs  of 
"  our  {peculations  and  inquiries,  to  defcend 
"  from  thofe  higher  genera,  which  include 
"  many  fubordinate  fpecies,  down  to  the 
"  loweft  rank  of  fpecies,  thofe  which  in- 
"  elude  only  individuals.  But  here  it  was 
"  his   opinion  that   our   enquiries   mould 

44  ftop,      AND     AS     TO     INDIVIDUALS     LET 

*'  them  wholly  alone  ;  becaufe  of 
*'  thefe  there  could  not  poffibly  be  any 
"  fcience." 

Such  were  the  ravings  of  the  parent  of 
myiticifm.  And  as  the  Barbarians  of  the 
Weft  could  not  but  furvey  with  an  enthu- 
fiafm,  bordering  on  adoration,  the  fine 
compofitions  of  the  antient  writers,    this 

fenti-s 
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fentiment  greatly  contributed,  by  an  obvi- 
ous affociation,  to  their  baneful  effect. 

What  has  been  the  progrefs  of  phyfical 
and  moral  fcience,   fince  their  cultivators 
have  gone  directly  contrary  to  the  advice 
of  Plato,  is  well  underftood.     The  fcience 
of  grammar  has  been    juft  created   upon 
precifely  the  lame  principle  ;    but   moral, 
phyfical,     and     grammatical    inftru£Kon, 
which,  as  well  as  difcovery,  muft  in  order 
to  be  efficacious,  proceed  from  the  obfer- 
vation,  or,  if  you  pleafe,  the  exhibition  of 
particulars,  is  {till  conducted  after  Plato's 
own  heart  ;  and  were  he  now  to  viiit  our 
ieminaries,    there  is  every  reafon  to  pre- 
fume,  that  this  contemplator  of  beings  unU 
verfal,  would  be  fatisfied  with  our  confor- 
mity to  his  injunctions.     For  afiuredlv,  we 
neglect,  as  much  as  in  us  lies,  the  culti- 
vation of  all  fuch  knowledge  as  the  lenfes 
convey,    and   we    let    individuals   wholly 

alone. 
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alone.  The  confequence  is,  that  when 
the  term  of  education  has  elapfed,  the 
greater  number  find  themfelves  utterly  def- 
titute  and  helplels ;  without  an  outline 
which  they  can  afterwards  agreeably  em- 
ploy themfelves  in  filling  up,  and  with 
few  or  no  acquifitions  which  they  can  ap- 
ply to  the  fervice  of  others.  The  few, 
who  feel  the  pride  of  fuperior  powers,  have 
nothing  upon  which  to  pique  themfelves, 
but  certain  pretenfions  to  tajte. 

Thefe  pretenfions,  I  believe,  fhew,  on 
the  one  hand,  how,  according  to  Mr.  Locke, 
men,  after  efpouiing  certain  well-endow- 
ed or  fafhionable  opinions,  "  feek  argu- 
"  ments,  either  to  make  good  their  beau- 
"  ty,  or  varnifh  over  and  cover  their  de- 
"  formity ;"  while,  on  the  other,  they 
furnim  an  inftance,  where  more  than  or- 
dinary penetration  is  required  to  make  a 
diicovery,  or  more  than  ordinary  ingenu- 

oufnefs 
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oufnefs  to  produce  a  confeffion  ;  one  may  ' 
expect  indeed,  that  a  man  will  keep  fuch  a 
fecret  as  long  as  he  can  from  himfelf  as 
well  as  from  others  ;  for  however  much 
he  may  have  laboured,  and  however  regu- 
larly he  may  have  patted  through  the  forms, 
he  muft  either  fummon  up  refolution  to 
begin  anew,  or  perpetually  carry  about 
with  him  a  moii  humiliating  confciouf- 
nefs. 

Where  the  tafte  has  been  almoft  exclu- 
fively  cultivated,  the  character  will  be  with- 
out energy,  and  its  moil:  prominent  feature 
will  be  that  delicacy  of  feeling,  againft  which 
Mr.  Hume  has  entered  fo  juft  a  proteft. 
Gray,  ftripped  of  his  genius,  is  a  tolerably 
fair  model  of  a  man  of  mere  tafte ;  and 
nothing  can  be  well  imagined  lefs  defireable, 
than  Gray's  lickly  conftitution  of  mind. 
Nothing,  I  think,  affords  a  more  lively  re- 
presentation of  intellects  thus  puny  and  paf- 

five 
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five  than  thofe  mafTes  of  animated  jelly, 
which  one  fees  at  times  fcattered  along  the 
fea  more,  without  bone  or  tendon,  that  qui- 
ver to  every  blaft  and  fhrink  at  every  touch. 

The  futility  of  this  plea  in  defence  of 
a  method,  according  to  which  more  time 
is  confumed  and  more  drudgery  undergone, 
than  would  be  fufficient  to  learn  half  the 
Encyclopedia  in  addition  to  all  that  is 
really  acquired,  plainly  appears  from  the  af- 
fociation  of  the  moft  exquifite  tafte  with 
the  greater!  proficiency  in  phyfical  know- 
ledge. Such  an  affociation  has  frequently 
been  feen  in  our  times ;  in  Haller,  Born, 
Buffon,  Murray,  Darwin,  and  twenty 
others  *.    It  will  more  and  more  frequently 

be 

*  Mr.  Heyne,  whofe  tafte  and  judgment  will  not 
be  difputed,  fpeaks  always  in  as  high  terms  of  real 
or  phyfical  knowledge,  as  Bacon  himfelf. "  Na- 
turae vero  cognofcendae  ftudium,  omnis  vera?  philofo- 

phias 
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be  feen,  as  we  difcard  more  and  more  of 
the  inveterate  errors  and  inadequate  infti- 
tutions  of  our  anceftors.  It  is  impoffible 
to  doubt  that  out  of  every  hundred  of  li- 
berally educated  perfons,  whatever  be  the 
extent  of  their  capacity,  ninety  might  have 
acquired  as  correct  a  tafte  and  infinitely 
more  knowledge  than  they  pofTefs. 

As  claffical  literature  is  not  the  whole, 
nor  the  moft  important  part  of  that  which 
ought  to  be  taught  in  the  courfe  of  a  good 

O  0  o 

education,  fb  even  to  acquire  this,  fomc 
better  method  than  that  which  we  at  pre- 
fent  follow  is  wanting  *.    In  fact,  many  of 

thofe, 

phise  fundus,  humanrc  mentis  fax  certiflima — ad  ea 
quoque,  qua  extra  jenjililcm  naturam  pzftta  eJJ'e  dicuntur." 
Opufc.  iii.  204. 

*  Hemfterhufius,  fays  Mr.  Ruhnken,  comtnentltiat 
anomaUaSy  quibus  gramtnatki  omnia  pcrturbajjlnt,  €Kplqfitt 
dcnique  ttnebrm  lingua  [Graca  ncmpe)  per  tot  facirfa  of- 

fufas 
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thofe,  who  are  made  to  devote  years  to  the 
puriuit,  approach  no  nearer  to  the  object, 

than 


fufas  ita  difcujjif,  ut  qua  lingua  nulla  eft  iieque  verbis 
neque  fonnis  copi-fttor,  eadcm  jam  nulla  reper'tatur  ad 
dijcendum  facilior. 

Our  fchool  boys,  I  am  much  afraid,  know  nothing 
of  the  confummation  announced  by  Mr.  Ruhnken's 
jam,  however  devoutly  they  may  wifh  for  it.  They 
feel  what  Lennep  fays  will  be  the  cafe,  as  long  as  the 
Greek  language  is  taught  according  to  our  barbarous 
grammars — nihil  triftius  ejus  Jiudiis  invenidur  ;  nihil 
quod  poffit  juvent litem  ah  ejus  lingua  culturay  deterrere 
?nagis.  We  are  unacquainted  with  thofe  few  and 
fnrsple  rules,  ad  quas  omnia  in  Unguis ,  tanquam  ad  nor- 
mam  cert ij/imam,  exigi poffint  \  quas  ex  ipfa  lingua  natura 
duclas,  {jf  ratione  Juffultas,  memoria  injigere,  dff  injixas 
conferva  re  diutijjime  pojjis  (p.  4.). 

Affuredly,  if  the  fpirit  of  the  daffies  be  fo  falutary 
to  the  youthful  mind,  we  mould  infufe  it  as  effectu- 
ally as  poffible.  Now,  be  fides  thofe  quoted  above, 
there  is  other  high  authority  for  fuppofing,  that  our  me- 
thods arc  not  fo  effectual  as  thofe  praclifed  elfewhere. 
1  Some 
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than  children  when  they  give  chace  to  the 
extremity  of  the  rainbow.  Nor  is  any  tiling 

more 

Some  years  ago,    the  king,    fuppofing  that  our 


ichool  editions  of  the  claffics,  might  be  ufeful  in  his  Ger- 
man Dominions,  ordered  a  collection  of  the  books  ufed 
at  Weftminfter  and  Eton  to  be  fent  to  Mr.  Heync,  at 
Gottingen.  Of  thefe  editions  Mr.  H.  has  pub- 
liflicd  a  review,  (Gottingen  Magazine,  1780,  No.  6, 
p.  429,  Sec.)  :  he  marks  the  greater  number  with  a 
ftrong  note  of  difapprobation.  He  is  (truck  by  the 
metrical  part  of  our  Latin  grammar;  obferves,  that 
it  muft  needs  be  very  crabbed  and  obfetire  ;  and  feems 
to  doubt,  whether  we  are  quite  fo  abfurcl  as  to  force 
children  to  learn  it  bv  rote.  It  is,  indeed,  to  be 
hoped,  that  this  mod  painful  inftrument  of  gramma- 
tical torture  will  foon  be  generally  laid  afide.  Our 
claflical  fcholars  would  perhaps  wifh,  that  the  whole 
of  this  Review  might  be  tranflated  ;  and  were  Mr.  H.'s 
rcmonftrances  likely  to  produce  an  alteration,  it  would 
be  a  work  of  humanity  to  tranftate  it  :  but  I  fufpedl 
that  the  immediate  effect  would  be  to  alarm  our  pride, 
rather  than  correct  our  errors,  as  the  fallowing  £x- 

preflions, 
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more  common  than  to  lee  the  fchool  and 
college  books,  finally  configned  over  to  the 
damps  and  cobwebs  of  the  dark  clofet,  the 
moment  their  poflefTor  becomes  Jul  juris. 

preflions,  which  may  be  confidered  as  a  fummary  of 
this  celebrated  profeflbr's  opinion  on  our  method  of 
inftruction  in  the  Latin,  may  ferve  to  mew  :  "  Ex- 
"  perience,  he  fays,  proves,  that  good  Latin  is  no 
"  where  more  uncommon  than  among  the  Englifh. 
•'  Their  bed  fcholars  [Humanijien)  often  write  a  Latin 
"  ftyle,  full  of  folecifms  and  barbarifms.  Even  in 
"  fome  fchool-books  the  preface  and  additional  mat- 
**  ter  are  exprefied  in  very  bad  Latin.  At  this  no  one 
"  will  be  furprized,  when  he  fees  how  they  are  in- 
"  troduced  early  in  life,  to  the  knowledge  of  Latin." 

Mr.  Heyne  fpeaks  in  the  moft  contemptuous  terms 
of  that,  which  Mr.  Harris  calls  Dr.  Clarke's  "  ra- 
tional edition  of  Homer."  The  tranflation,  he  fays, 
is  barbarous,  and  a  difgrace  to  the  poet — the  gram- 
matical obfervations  either  falfe  or  trivial,  the  thou- 
fand  times  repeated  references  to  which  he  thinks  in- 
tolerable :  the  notes,  he  befides  obferves,  feldom  af- 
ford the  illuitration  wanted,  &c.  &c. 

It 
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It  was  partly  in  order  to  firengthen,  if  pof- 
iible,     thofe    arguments    that    have    been 
urged  in   favour   of   a   plan  of  education 
which  mall  pay  fome  attention  to  the  fenfes 
and  the  understanding,  by  many  illuftrious 
writers  from  Locke  to  Condorcet  *  ;  partly 
to  take  away  from  the  revivers  of  exploded 
abfurdities,  that  Support  which  they  have 
been  defirous  to  gain,  by  forcing  into  an 
unnatural  alliance  with  their  caufe,  fo  re- 
spectable a   fcience  as   mathematics ;    and 
partly  to  Shew  what  falfe  meafures  of  ob- 
jects are  taken  by  thofe  who  have  no  bet- 
ter rule  than  antient  metaphyjics,  that  thefe 
remarks    are  offered  to   public    considera- 
tion.     Had    it  not   been   for  fuch  colla- 
teral views,  that  eminent  patron  of  lite- 

*  In  his  memoirs  on  public  inftruftim,  in  the  Biblio- 
theque  de  Vhomme  publique. 

K  rature, 
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rature,  whofe  name  may  be  read  at  the 
bottom  of  the  title  page,  mould  never  have 
rifqued  upon  them  the  expence  of  paper 
and  printing. 


THE       END. 
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NOTE    I. 

On  the  Syftem  of  the  Greek  Language,  pro- 
pofed  by  Scbultens,  Hemfcrhuisi  their  Dif- 
ciplesj  and  by  Lord  Monboddo. 


Neque  enim  ad grammatieorum  reguhs  lingua  fuerunt  con- 
ditte  ;  fed  ex  Unguis  mu/to  ufu  populorum  jam  tritis  ct 
excultis,  regulee  tandem  funt  format  a. 

Lennep.  de  Analogia,  p.  55. 

IT  fecms  to  me  hardly  pofiible  for  a  mere  claflical 
fcholar  to  make  any  difcovery  of  importance  con- 
cerning the  ftruclure  of  language.  The  little  fuccefs 
with  which  the  long-continued  efforts  of  fuch  feholars 
have  been  attended,  and  a  confederation  of  the  Greek 
and  Latin  languages  themfelves,  concur  in  counte- 
nancing this  opinion.  The  Greek  language  (and  the 
Latin  is  fcarce  any  thing  but  a  dialect  of  the  Greek], 
has  its  furface  fo  highly  varnifhed,  and  its  joints  fo 
clofely  fitted,  that  the  acuteft  furveyor  could  hardly 
ever  have  afecrtained  the  original  materials  of  which 
K  2  it 
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it  is  compofed,  or  have  diftinguifhed  the  fize  and  fhape 
of  the  pieces  that  are  thus  nicely  adapted  to  one  an- 
other. Had  not  Schultens  and  Ten  Kate  deduced 
fomc  juft  ideas  from  the  ftudy  of  languages,  whofe 
ftru&ure  lies  more  open  to  inflection,  I  cannot  eafily 
perfuade  myfelf,  that  Hemfterhuis,  or  his  difciples, 
Lennep  and  Valckenaer,  would  have  contributed  any 
thing  material  towards  the  philofophy  of  language. 
Their  merit  would,  in  all  probability,  have  been  con- 
fined to  the  purification  of  the  Greek  grammar  from 
a  few  of  its  abfurdities,  and  to  the  interpretation  and 
amendment  of  paflfages  in  Greek  authors. 

That  I  may  not  be  accufed  of  lightly  advancing 
this  unfavourable  furmife,  I  fhall  endeavour  to  ren- 
der it  probable,  that  their  knowledge  of  Greek  has 
ferved  but  to  bewilder  the  Dutch  Etymologifts.  The 
more,  indeed,  I  confider  their  fyftem  of  analogy,  the 
more  does  it  appear  to  me  to  be  repugnant  to  every 
kind  and  degree  of  evidence,  as  well  as  productive  of 
particular  errors  without  end.  Where  one  can  judge 
of  their  pofitions  with  any  fort  of  confidence,  there 
they  feem  palpably  erroneous ;  and  in  other  cafes, 
contrary  to  all  probability.  Neverthelefs,  what  they 
have  collected,  when  properly  arranged,  will  be  found 

to 
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to  confirm  the  true  theory  of  language,  by  many  very 
ftriking  facts* 

I  have  already  loofely  obferved,  that  their  fyftem 
fuppofes  a  regular  derivation  of  the  language  from  a 
few  fhort  primitives*  Lord  Monboddo,  more  con- 
fident and  more  ingenious,  reduces  without  hefrtation, 
the  Greek  primitives  to  the  five  duads  already  quoted, 
and  had  he  turned  his  attention  to  the  manner  in  which 
the  vowels  are  formed  by  the  organs  of  fpeech,  and 
perceived  their  near  affinity,  he  might  with  juft  as  much 
propriety  have  reduced  all  his  primitives  to  one. 

The  Dutch  etymologifts  do  not  all  feem  to  have  fo 
much  narrowed  the  bafe  of  their  building.  They  af- 
fume  triliteral  and  quadriliteral  as  well  as  biliteral 
roots,  and  are  doubtful  whether  there  are  not  quinqueli- 
teral.  Invcjiigari  potent,  fays  Valckenaer,  quot  pro* 
babiliter  a  primis  fapientibus  illis  lingua;  conditoribus, 
Jimplicia  primitiva  Jixa  fuerint  iff  conjiituta — Verba  pri- 
mitiva ah  A  incipicntia  in  antiqud  £f?  Jimplici  lingua  fue- 
runt   tantum  dutdedm  nempe,    ci@u,   uyu,  uxu,  aXuy  upv, 

ecvui,    u'ttu,   afv,   acru,   oc-TU,   et   atv. 

Ab    «xtv,    tty.ccu,  axtu,   ay.iw,    axoo>,    ukvv— and   fo   On    till 

you  come  by  a  regular  increafe,  even  to  «xpJ!r;p»a£a/.— - 
Again, 

Ab   txyv,   ayxa,     ayct^ui,    ayxw,    ayxhhv,     ayziu.- — Mr. 

Scheid,    when  he  calls    the   five   biliteral,    the   mod 
K  3  fimp'e 
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fimple  root?,  (Etym.  p.  xlvi  and  xlvii),  feems  to  come 
nearer  to  Lord  M.  as  does  alfo  Lennep,  when  he  ob- 
fer\res,  manifcjlum  itaque  ejl,  extitiJJ'c  in  ant i qua  lingua 
Graca  has  quinque  formas JimpliciJJimas  (viz.  the  duads),. 
eajque  adeo  merlto  primas  Graca  lingua  origines  did. 

In  this  manner,  then,  by  infertion  of  letters,  and 
the  confequent  enlargement  of  words,  was  the  whole 
language  formed  from  a  few  roots.  And,  as  Valcke- 
naer  further  remarks,  ex  verbis  primitivisy  tanquam 
tot  idem  Jlirpibus  et  radicibus,  amano  lingua  horto  injttist 
dcrivatorum  verborum,  tanquam  tot  idem  ramorum  foecunda 
propago  cmicuit  et  propidhdavit.  And  not  only  was  the 
mode  of  the  derivation,  but  that  alfo  of  the  cmipofitiony 
of  words  fixed  by  thefe  fame  wife  founders,  who  be- 
held in  fpirit  the  future  fortunes  of  their  verbal  pro- 
geny. —  Verba  autem  cum  verbis,  &  nomina  cum 
nominibus  modo  tarn  vario  et  tarn  artifciofo  compom 
tjUeunly  &  Jibi  invicem  innecli  et  illigari,  v.t  componendi 
et  glutinandi  rati  ones,  quas  primi  conditores  lingua 
admirabilis  jixijje  videntur,  mdlis  regulis  includi  pojfe  vi* 
deantur,   (p.  22.) 

How  little  probable,  or  rather  how  impoffible,  any 
fuch  formation  of  a  language  is,  the  hiftory  of  mankind 
evidently  mews.    Upon  what  grounds  can  fuch  a  de-  - 
gree  of  forefight  and  tafte   be  imagined  to  have  ex- 

ijftetf 
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ifled  among  the  Greeks  before  the  hiftorical  times  ? 
and  the  inconceivable  enterprize  of  laying  out  a  lan- 
guage according  to  a  regular  plan,  could  not  have  ef- 
caped  both  hiflory  and  tradition.  The  motives  and 
the  means  of  execution  defy  conception.  If  Ariftotle 
and  Plato  could  not  fee  this  artificial  fyftem,  when 
the  language  lay  actually  before  them,  fhall  we  be- 
lieve that  their  remote  and  forgotten  predeceflTors  could 
call  it  up  before  their  imagination  r  In  truth,  fuch  a 
reach  of  thought  is  not  the  affair  of  untutored  and 
uninfpired  mortals,  who,  as  they  had  a  language  of 
art  to  form,  muft  have  fpoken  a  rude  language.  Now 
in  the  condition  of  fociety,  implied  in  this  fuppofi- 
tion,  human  life  is  divided  between  fenfation,  llecp, 
liftlelTnefs,  and  phrenzy  ;  for  the  tumultuous  fallies 
of  the  exalted  imagination  of  a  favage,  fall  nothing 
fhort  of  phrenzy.  Such  an  effort  of  generalization 
one  may  therefore  as  reafonably  expeel:  from  the  re- 
mote anceftors  of  Homer,  as  an  Effay  on  Human  Un~ 
derjlandhig  from  an  Hottentot. 

If  the  other  member  of  the  dilemma  be  preferred, 
and  thefe  conditores  be  placed  in  an  age  fo  culti- 
vated as  to  have  a  written  fpeech,  the  garden  of  lan- 
guage will,  it  is  evident,  be   already   occupied  ;  nor 
K  4  will 
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trill  there  be  fpace  for  thefe  new  roots,  and  the  wide- 
fpreading  foliage  of  the  trees  which  they  produce  *. 

If  we  furvey  a  collection  of  Greek  words  analogi- 
cally arranged  f,  and  admit  their  affinity,  we  may 
form  two  fuppofitions  ;  1.  That  the  long  words  are 
formed  from  the  fhort  by  extenfion  ;  or,  2.  The  fhort 
from  the  long  by  contraction.  Now  as  we  have  no 
pofitive  hiflorical  evidence  to  determine  which  of  thefc 

*  Confidcramus  linguam  Gracam,  tanquam  hertum  fimplici  ac  na- 
tural! pulchriludine  amaniffimum,  grata  jloruw.  diverfijfunorum  copid 
cultiffimum,  et  mirificum  in  modum  variegatum  ;  fed  cvjus  horti  pra 
ceteris  hortis  natura  duplicem  ah  rationem  eft  admirabilis  ;  primum, 
quod  fi  fpetlemus  horti  amplitudinem  &  capacitatem,  arbores  ferat 
numero  pauojfimas,  arbores  vero  per  cofdem  or~tfines  direclas  ;  arboref, 
quorum  proceritas  &  late  fpatiofa  et  in  longum  dijfufa  ramorum  am- 
plitudofpatium  horti  totumopacet.  Deinde  id  arboribus  kujus  horti 
peculiar e  ej],  quod  truncus  omnium  arborum  fit  fimillimus,  quod  rami 
in  cmnibus  arboribus  numero  pares  ad  eandem  line  am  videantur  educli, 
quodque  in  fingulis  rami's  omnium  iruncorum  totidem  reperiantur  folia., 
nullis  lincamentis  difparia,  adeo  ut  quiunius  rami  folia,  unius  trunci 
ramos,  oculo  curiofo  et  philofophico  confideraverit,  ac  probe  perfpexeritf- 
is  eddem  opera  mox  noverit,  fingularum  arborum  rami  quot  Jbliis 
gravati  luxurientur,  quot  rami  e  fingulis  truncis  propullulaverint . 
(Valkenaer,  p.  27.) 

t  Valcke'naer,  (p.  58,  59.)  has  ao  alphabetical  arrangement  of 
an  hundred  words  derived  from  axv. 

is 
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h  the  true  fuppofition,  fo  neither  in  itfelf  does  the 
fyftem  of  analogical  abbreviation  appear  more  impro- 
bable than  that  of  analogical  elongation. 

And  the  former  fyftem  is  countenanced  by  all  ex- 
perience in  languages.  After  they  are  written,  and 
doubtlefs  alfo  before,  they  fhew  a  ftrong  tendency  to 
drop  letters.  If  there  be  exceptions  to  this  rule,  they 
are  afforded  by  a  few  words  of  infrequent  ufe,  or  by 
words  adopted  from  languages  already  in  efteem,  a 
caufe  that  never  difturbed  the  natural  tendency  of  the 
Greek  language,  or  by  fome  very  peculiar  circum- 
ftance  :  as  our  adoption  of  unlejs,  inftead  of  t'efs,  ufed 
by  many  of  our  old  writers,  was  perhaps  determined 
by  our  taking  lef  for  a  term  of  comparifon.  Here  we 
neglcdl  caufes  which  operate  to  fuch  a  fmall  extent, 
as  well  as  changes  made  merely  euphonia  gratia  :  Had 
the  Greek  language  afforded  this  feries, 

lf>  S'fy  yef>  g'w>  y™^  &*»  i*w«, 

Mr.  Valckenaer  would  doubtlefs  have  fixed  upon  if 
as  the  primitive.  Yet  wherever  there  is  an  opportunity 
of  obferving  fucceflive  alterations  in  words,  we  fhall 
find  abridgment  and  not  extenfion  ;  whether  in  the  diffe- 
rent periods  of  an  improving  language,  or,  (where  it  is 
exceedingly  remarkable,)  in  the  difference  between  the 
long  concatenation  oi'  articulations  in  barbarous  tongue; , 

and 
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and  the  monofyllables  that  form  the  bafe  of  written 
languages.  We  cannot  but  fuppofe,  that  this  latter 
change  has  taken  place  by  degrees  ;  it  is  not  very  eafy 
to  believe,  that  words  have  the  property  of  (hutting  up 
all  at  once,  like  pocket  telefcopes.  Lord  Monboddo, 
I  know,  pretends,  that  languages  of  art  muft:  be  made 
by  men  of  art,  that  is,  by  thofe  "  who  have  made  a 
"  particular  fludy  of  words  and  things,  with  a  plan 
"  or  fyftem,  proceeding  in  a  certain  method,  and  ac- 
"  cording  to  certain  rules  for  the  attainment  of  that 
"  end  ;"  but,  as  ufual,  he  forgets  to  prove  all  this  *. 

He 

*  Here  is  a  fpecimen  of  his  Lordlhip's  manner  of  arguing,  &c. 
"  It  may  be  thought — that  though  there  be,  no  doubt,  a  great  deal 
"  of  art  in  language,  yet  it  may  have  arifen  by  degrees  from 
•'  experience,  obfervation,  and  vulgar  ufe ;  and  that  in  this  way 
u  even  a  language  of  art  may  have  been  formed  without  any  re- 
ct  gular  plan  or  fyflem.  If  this  be  true,  I  think  it  muft  be  true 
"  likewife,  that  all  the  other  arts,  liberal  as  well  as  mechanical, 
tf  muft  have  been  invented  in  the  fame  way;  and  that  painting, 
**  mujic,  architecture,  mujl  have  been  the  work  of  the  mere  vw l- 
"  gar  !"  II.  483.  Some  philofophers  have  been  as  liberal  in 
imputing  art,  or  ingenious  contrivance,  to  rude  nations,  as  Lord 
M.  (who  quibbles  not  a  little  about  the  term  art)  is  niggardly. 
Thus  the  trial  by  jury  has  been  imputed  to  profound  political  wif- 
dom,  as  if  a  review  had  been  taken  of  all  actual  and  all  poflible 
I  modes 
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He  informs  us  further,  that  "  the  inventors  of  the 
**  art  of  language  were  men  of  authority  among  a  fa- 
"  vage  people."  (II.  497.)  Now  let  us  hear  what 
tafk  thefe  favage  men  of  authority  had  to  perform : 
firft,  "  A  fyilcm  of  etymology  was  to  be  formed,  by 
'«  which  the  whole  language  was  to  be  derived  from 
"  certain  primitive  founds,  or  radical  words.  The* 
M  cafes,  genders  and  numbers  were  to  be  invented, 
"  which  anfwered  a  double  purpofe,  both  of  expreffing 
"  different  relations  and  other  circumftances  of  things, 

modes  of  adminiftering  juftice  ;  and  this  had  been  preferred  upon 
comparifon.  But  it  is,  in  facl,  a  very  obvious  fuggeftion  of 
our  fenfc  of  juftice,  and  follows  immediately  from  that  principle 
of  human  nature,  which  is  fo  admirably  unfolded  in  the  theory 
of  moral  fentiments,  by  Dr.  A.  Smith.  Jurymen  are  but  arbiters 
under  another  name  ;  and  arbitration  is  the  moft  natural,  as  well 
as  the  moll  excellent  way  of  compofing  differences.  The  onlv 
difficulty  perhaps  was  to  transfer  this  method  from  civil  to  cri- 
minal caufes.  But  after  all,  in  eftablifhingand  regulating  a  mod- 
of  difpenfing  juflice,  which  was  dictated  by  feelings  lodged  in 
every  bofom,  there  is  nothing  which  we  Deed  imagine  placed 
beyond  the  reach  of  minds  little  inured  to  reflection.  Several 
nations,  we  know,  inherited  this  invaluable  bleffing  from  their 
rude  anceflors ;  and  probably  all  enjoyed  it  in  fome  form  or 
uthcr,  till  it  was  wrcfled  from  them  by  their  oppreffors. 

"  and 
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'*  and  of  connecting  words  together  in  Syntax.  Then 
**  tenfes  and  moods  of  verbs  were  to  be  contrived, 
"  by  which  the  circumftance  of  time,  and  the  affec- 
"  tions  and  difpofitions  of  the  human  mind  with  re- 
"  fpect  to  the  action  of  the  verb,  were  to  be  ex- 
"  preflTed."  (II.  p.  489.)  The  language  was  befides 
to  be  made  mufical  ;  and  before  every  thing,  it  was 
necefTary  to  have  accompli fhed  "  that  great  work  of 
"  fcience,  viz.  analyfis." 

The  univerfal  tendency  to  contraB'ion,  is  not  lefs  ap- 
parent in  the  Greek  than  in  other  languages  :  and 
the  writers  whom  I  have  quoted  in  a  thoufand  in- 
ftances,  both  prove  and  allow  it,  though  in  the  for- 
mation of  the  language  they  feem  only  to  think  of  the 
contrary  procefs  ;  a  procefs  without  caufe  or  motive, 
unlefs  in  very  rare  cafes,  and  therefore  contrary  to 
nature.  Lord  M.  gives  us  this  gradation.  From 
iWlf/AEfaj,  (the  original  infinitive,  according  to  him,) 
come  TU7i1aa» 

wifluv     (II.  p.  507.) 
So  alfo,   efAumxt,    ifA-ivx-,    tppiv,  £/*£»> 

Lennep.  2p«cr«,  tyxu,  fyu 

for,   tif,   «—»!?,  ij 

Valckenaer 
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Valckenaer  allows  contraction  in  fuch  cafes  as  thefe, 
vnXuu — «rXa«, — rtpxu,  —  t[ot,u — and  hence  we  might 
cafily  have  «a£  and  rp. 

Mr.  Scheid  fupplies  a  great  number  of  contractions 
both  in  Greek  and  Latin — as  £«xo?,  fax,  a  torch  *. 
73-awto?,  wa| :  of  edof  I  eat,  he  obferves,  declinatio 
verbi  per  es,  ejl  cffe,  ejlur,  hoc  eft,  cdis,  edit,  edcrc, 
editur,  p.  342,  where  he  explains  why  the  d  takes 
place  of  the  s. — In  a  few  inftances,  the  perverted 
order  of  derivation,  which  I  lay  to  the  charge  of  ihefe 
etymologifts,  is  palpable.  Thus,  a  «&u  ofculor,  formation 
eji  futurum  y-vo-u,  et  a  geminata,  xvow*  Now  in  this 
word,  imitative  of  found,  every  one's  ears  will  fatisfy 
him,  that  xwrc-w  mult  have  been  before  w»«,  as  being 

fo  much  more  expreflive  "\. Scaliger  had  derived 

"  mitto"  I  fend,  from  ^flo?,  a  thread,  "  quoniam  qui 
mittit,  elongat." — No,  fays  Mr.   S.,    it  comes  from 

*  His  ingenious  obfervation  on  the  very  general  word  facto, 
deferves  to  be  quoted  :  facio  proprie  in  lucent  profero,  emitto,  of- 

Undo Unde  jtm  Jlatim  ititelligi  poterit,  qui  dc  causi  vtrbum 

facere  adhibeatur  tantum  de  externis  &  luci  quaft  expoGtis  aclioni- 
bui ;  alterum.  vtro,  agere  de  internis  proprie  dicatur,  p.  328. 

"T  Hytovvj  pinfo,  forte  pro  tzicreu,  a  ©••&/,  (fee  the  Etymolo- 
gicum,)  is  furely  an  example  of  the  fame  perverted  etymology, 
and  many  others  might  be  enumerated. 
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(*'*,  which  is  akin  to  pou,  and  therefore  fignifies  any 
motion,  quo  quid  elaxetur  et  prsjia'atur.  The  fame 
fort  of  miftake  perpetually  occurs  in  the  Etymologicum, 
where  all  the  primitives  have  a  general  meaning  align- 
ed to  them,  and  the  derivatives  a  particular.  Now 
it  is  obvious,  that  all  fignifications  muff,  arife  from 
particular  perceptions,  and  the  meaning  of  all  words 
be  analogically  extended  ;  we  mult  firft  have  a  given 
motion,  and  then  the  term  for  ?mtus,  quo  quid.  Hence 
when  it  is  faid,  that  t*tv<;,  p.v{,  a  moufe,  comes  from 
I*.™  penetro,  this  order  muft  be  the  reverfe  of  right, 
tmlefs  a  word  for  penetrate  had  been  derived  from 
fome  other  individual  phenomenon. 

But  what  overturns  this  whole  fyftem  of  analogical 
elongation  at  once,  is  a  difcovery  of  Mr.  Scheid,  to 
which  Lennep  contributed  an  hint,  and  the  eaftern 
languages  a  direct  analogy:  this  difcovery  affords  by 
far  the  moll  important  elucidation  of  the  ftructure  of 
the  Greek  language,  of  any  thing  contained  in  the 
three  volumes,  of  which  he  has  been  the  publifher. 
Indeed,  the  obfervations  of  Mr.  Scheid  are,  in  ge- 
neral, much  fuperior  to  thofe  of  his  predeceffors,  ef- 
pecially  to  thofe  of  Valckenaer  ;  and  the  fuperiority 
probably  depends  on  his  great  knowledge  of  the  ori- 
ental languages. 

Thefe 
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Thefe  languages,  as  he  remarks,  univerfally  form 
the  perfons  of  the  preterite,  by  adding  certain  fyl- 
lables  of  the  ancient  pronouns  to  their  infinitive  forms. 
Thus  Sjchabh  in  Hebrew  figniries  dccumbcre,  and  a/ta, 
tit,  and  attem,  vos  ;  hence  by  coalefcence  and  contrac- 
tion, sjchabh-T A,  dccubuiJJi ',  and  sjdvjbb-TEM,  decubuiftis. 
In  like  manner  he  fhews,  that  from  the  coalefcencc  of 
tyu,  tpu;,  tfu,  ccmc,  [which  as  well  as  t/*o?  and  «|*»c 
ali  ftood  for  the  fir  ft  perfon  fingular,)  with  certain 
other  words  or  found?,  were  formed  the  Greek  verbs 
in  -u  and  *fu  ;  as 

"Au  or  */**,  for  cayu  or  £>jm  /  hrtathey  from  the  co- 
alefcence of  the  firft  vowel,  (originally  perhaps  fevera! 
times  repeated,  in  imitation  of  the  found  of  breath- 
ing or  panting  a  a  a,)  and  «y» — Sd  alfo,  from  tA», 
a  found  imitative  of  fpitting  and  the  fame  pronoun 
firm  or  «3S^i  for  *rW/y,  or  ftfktyit.  He  goes  through 
the  other  perfons  of  the  verb,  and  mews,  that  they 
arc  compofed  of  adforming  pronouns  and  other  founds. 
The  Latin  verbs  in  -m,  (inquam,  Sec.)  he  obferves, 
correfpond  to  the  Greek  in  -//.».  The  infinitive  is 
formed  in  the  fame  way  by  the  addition  of  -e»e  to  trou. 
&c  This  is  common  fenfe  ;  here  we  have  fatis- 
faclory  reafons  aftigned  for  each  change  ;  whereas 
Valckenaer  and  Lord  Monboddo  have  both  'been  led, 

by 
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by  their  fyftem  of  derivation,  and  each  independently 
of  the  other,  to  affign  a  fortuitous  and  caufelefs 
origin  to  the  verbs  in  p»,  and  alfo  to  miftake  their  re- 
lative antiquity.  "  There  are  at  prefent  in  Greek," 
fays  Lord  Monboddo,  M  two  kinds  of  verbs,  one  ter- 
"  minating  in  -*■,  the  other  in  -/*» :  but  it  is  evi- 
"  dent,  that  thefe  laft  verbs  are  derived  from  the 
"  circumflex  verbs  in  -a ;  and  that  theytuere  a  variety 
ff  in  the  form  of  the  verbs y  introduced  in  later  times, 
((  and  no  part  of  the  original  ccnjlltutlon  of  the  language. 
"  Accordingly  in  the  mod  antient  dia!e&  of  the  Greek, 
"  I  mean  in  the  Latin,  they  are  not  to  be  fonnd." 
(II.  515.)  Nearly  fo  Valckenaer —  a  verbis  in  ?» 
manarunt  verba  in  upi,  a  verlis  in  vu,  verba  in  ^u 
(p.  16.).  In  Homero,  fays  Lennep  on  the  contrary, 
huge  plura  hujus  generis  verba  (in  ^)  quam  in  reliquls 
Jcrlptorlbus  Greeds  reperluntur  (p.  113):  he  adds,  that 
the  iEolic  dialed,  having  undergone  lefs  change  than 
the  Attic  (that  is,  in  fact,  being  older],  has  far  more 
verbs  in  -m, 

The  whole  theory  of  the  formation  of  perfons  and 
tenfes,  by  changing  letters  and  fyllables,  muft  be  as 
falfe  as  it  is  unfatisfactory,  and  it  afligns  the  reafon  of 
nothing.  All  the  Greek  perfons  and  tenfes  and 
oblique  cafes  muft  be  explained  by  the   anatomy  of 

the 
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the  words,  as  Mr.  Scheid  has  explained  them  in 
fome  inftances.  I  might  juft  as  well  fay,  that  A 
fcalp  is  derived  from  to  fcalp,  by  changing  to  into 
a,  as  that  ^ivytvfti  is  formed  from  fiwynw,  by  chang- 
ing u  into  f»,  and  fo  on  in  all  tenfes,  moods,  and 
cafes.  The  argument  from  the  analogy  of  the  Greek 
words  actually  diiTected,  corroborated  as  it  is  by  the 
Analogy  of  other  languages,  which  like  the  Englifh 
(as  /  think,  we  think,  you  think,  they  think)  prefix  in- 
flead  of  fuffixing,  in  order  to  form  the  perfons 
of  their  verbs,  is  perfectly  decifivc  :  nor  is  there  any 
thing  better  than  mere  aflertion  to  oppofe  to  it.  And 
Lennep  estimates  the  aflertions  of  grammarians  at 
their  full  value,  when  he  obferves  :  Id  nimirum  fenv  er 
tenendum,  in  hoc  Jludiorum  genere,  pa  rum  ant  nihil  fere 
vidijje  gratnmaticos,  tarn  veteres  quam  rccenfiores  ;  adeoquet 
nulla  modo  eorum  placitis  ejje  Jlandum,  niji  turn  quando 
ex  ipfd  lingua  natura  petit  a  effe  ea  apparent  (p.  55.). 
Indeed,  except  as  to  the  found  of  a  language,  it  is 
indifferent  whether  thefe  modifying  words  are  prefixed 
or  fuffixed.  In  Swedifli,  the  articles  are  annexed  to 
the  end  of  the  words  ;  and  this,  I  believe,  is  one  rea- 
fon,  why  that  language  is  fo  much  the  mod:  melliflu- 
ous (and  of  courfe  the  only  one  abounding  in  operas) 
of  the  whole  northern  fifter-hood.  We  may  be  af- 
L  furcd, 
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fured,  that  u  was  never  metamorphofed,  as  Valcke- 
naer  fuppofes  (p.  44.).,  by  any  grammatical  magic 
into  u;r  "  to  make  perfons,  nor  into  a?  or  goj  to  make 
nouns,  as  a^,  «*<>?>  «*fo$;  the  difference  muft  depend 
upon  the  appofition  of  different  words,  and  the  exter- 
mination perhaps  of  the  laft  fyllable  of  the  firft,  and 
the  Grift  fyllable  of  the  laft,  of  the  coalefcing  words. 

Hence  it  appears  that  Lord  Monboddo,  as  well 
as  the  Hemfterhufian  fchool,  were  grofsly  deceived 
in  fuppoftng  the  verb  or  verbs,  to  be  the  parent 
word  of  the  whole  Greek  language  ;  the  verbs  or 
words  which  we  conjugate,  were  of  late  formation  ; 
and  arofe  as  the  language  was  ground  down  by  ufe. 
Nouns,  or  the  names  of  perceptions,  are,  in  truth, 
(he  only  4pift  part  of  fpeech  :  from  them  all  was  de- 
rived. Several  years  ago,  a  gentleman  in  Oxford, 
whofe  minute  fkill  in  languages  and  general  juftnefs 
of  views,  are  riot  fufficiently  known  beyond  the  circle 
of  his  friends,  fhewed  me  by  inftances,  like  that  ad- 
duced by  Mr.  Scheid,  that  the  Hebrew  language  has  n> 
verbs.  In  the  fame  fenfe,  the  Saxon  languages  are 
without  verbs ;  and  the  Greek  verbs  are  compofed  of 
nouns.  Accordingly,  Mr.  Tooke  veryjuftly  obferves, 
that  "  a  confideration  of  ideas,  or  of  the  mind,  or  of 
"  things,  relative  to  the  parts  of  fpeech,  will  lead  us 

(<  no 
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*<  ho  farther  than  to  nouns ;  i.  e.  the  figns  of  thofe 
"  impreflions  or  names  of  ideas.  The  other  part  of 
'.'  fpeech,  the  vcrby  mull  be  accounted  for  from  the 
V  necefTary  ufe  of  it  in  communication.  It  is  in 
'.'  fact,  the  communication  itfelf ;  and  therefore  well 
"  denominated  P»/ua,  diffum.  For  the  verb  is  quod 
"  hquhnur,  the  noun,  de  quo."  (p.  71.):  to  make  a 
verb,  or  to  communicate)  we  put  together  the  name 
of  a  thing  and  of  an  action  or  pafnon.  The  mode 
of  expreflion  of  children  and  Africans  frequently  ex- 
emplifies this  remark. 

To  conclude  a  conteft  with  chimaeras,  which  af- 
fords no  immediate  fatisfa&ion,  and  in  its  mod  favour- 
able ifiue,  can  confer  little  honour  ;  I  (hall  quote  from 
Mr.  Scheid  a  paflage,  in  which  he  finally  rejects  th* 
whole  analogy  of  his  mailers  ;  and  if  we  had  none  but 
prasternatural  means  ottered  to  our  choice,  I  mould, 
with  him,  prefer  revelation  to  the  fuppoiition  of 
rude  men  falling  upon  this  milliner's  method  of  fa- 
fhioning  a  language,  by  flicking  letters  in  the  middle 
or  at  the  end  of  little  primitives,  in  order  to  puff 
them  out.  Equidem  fateor>  Jubtllem  minis  mlhi  Jape 
vi/a/n  fuij/e  ijlam  quam  dlximus,  derivandi  ratlonem  ; 
quafi  vcro  antiquijjbni  Grceci  normam  banc  de  communi 
confilio,  in  fermonis  fui  amplificatione,  fibi  legiflent ; 
L  2  ut 
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ut  ab  uy.u  biferta  aliqua  vocali  de  quinque  vocalibas,  tf- 
formarcnt  ockhu,  ay.iu,  cexiv,  ukou,  axvw,  ab  t^u,  t\a.u,  t\s*~, 
tXii-,  eXoa,  E.\vi>.  Rudibus  mortalihus,  (ft  vel  ?naxime  lin- 
guas  hwnanum  opus  eJJ'c  ex  fifties,  quod  nunquam  ego 
crcdiderim)  antequam  lingua  jam  conjlituta  effet>  earn  tri- 
h  lie  re  «X(i*axv,  qua:  vix  a  philofophis,  novatn  forte  linguam 
condifuris,  expeclari  pofjit,  id  vera  nimium  mihi  videtur 
effe,  in  hoc  aniiquitatis  fudio  ;  neque  id  voluiJJ'e  Lenne- 
pium,  fummfque  ipfiv.s  pnrceptores,  Hemfierhuftum  et 
Vahhnariuvi)  facile  inducor  ut  credam  (p.  491.)  Mr. 
S.  fuppofes  a.v.11  the  old  dative  of  «>«?,  which  is  formed 
from  a,y.u,  to  have  given  rife  to  kkw,  and  fo  forth. 

The  phyfical  confideration  of  the  vowels  will  go 
a  great  way  towards  explaining  the  facts  upon  which 
this  fyftem  of  analogy  is  founded.  In  the  different  lan- 
guages of  Europe,  a,  e,  1,  o,  u,  reprefent  fome 
fcores,  and  perhaps  fome  hundreds  of  founds,  varying 
by  imperceptible  gradations ;  and  it  is  evident  from 
anatomy,  that  fuch  founds  may  be  varied  without  end. 
From  the  affinity  of  the  vowels^  and  of  feveral  of  the 
confonants  *,  it  happens  that  the  fame   found  is  in 

*  Lennep's  idea,  if  he  be  the  author  of  it,  of  arranging  the 
letters  of  the  alphabet,  according  to  their  affinity,  is  ingenious, 
lie  places,  for  inflance,  Q  next  to  £,  B  to  p,  D  to  T,  and  fo  oi>. 

writing 
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"writing  r.eprefented  very  differently.  Before  the  in- 
vention of  the  art  of  printing,  it  was  perhaps  impof- 
fible  to  introduce  an  uniform  orthography ;  though 
the  more  a  language  was  written,  the  more  it  would 
approach  towards  uniformity  in  this  refpedt.  In  mod 
of  thofe  cafes  therefore,  where  the  are   fup- 

pofed  to  have  been  federally  inferteJ,  we  have,  in 
fad},  only  one  word  differently  fpcllcd  :  and  this  diffe- 
rence of  fpelling  will  be  more  firmly  eftablifhed, 
the  longer  the  ftatcs,  that  fp..ak  a  common  language, 
continue  independant  of  one  another.  Had  all  Ger- 
many groaned  for  ages  under  the  tyranny  of  one  de- 
fpot,  we  fliould  not  have  had  the  difference  of  Ortho- 
graphy, which  (till  prevails  between  the  Saxon,  Swifs, 
Pruflian  and  Auftrian  writers.  Moreover,  in  every 
thing  we  do,  we  proceed  by  analogy,  and  imitation 
is  the  mould  in  which  we  are  all  call.  Now  it  is  a 
circumftance  of  great  Angularity  and  importance,  that 
in  the  improvement  of  the  Greek  language,  and  in 
the  gradual  contraction  of  Greek  words,  this  invariable 
tendency  of  human  nature  was  not  difturbed  by  the 
influence  of  any  more  polifhed  language.  Thefe 
feveral  caufes  will,  I  think,  fully  account  for  thofe 
groups  of  refembling  founds  which  are  obferved  in 
that  language.  And  fimilarity  of  conftrudlion,  being 
L  3  founded 
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founded  upon  a  principle,  common  to  all  mankind, 
mult  prevail  to  a  certain  extent  in  other  languages 
as  well  as  in  the  Greek  ;  and  as  Lennep  juftly  ob- 
ferves ;  analogia,  ex  ipfa  hominis  natura  manans,  in 
timnibus  omnino  Unguis,  pro  diver/a  indole  earum,  di- 
verja  quidem,  in  fmgulis  tamen,  aquali  modoy  per  omnes 
earundem  paries,  regnal  ccnjlantijjime.  It  may  appear 
extraordinary,  that  a  perfon,  who  makes  fo  many 
juft  fingle  obfervations,  mould  adopt  a  fyftem  fo  im- 
probable and  fo  deftitute  of  proof.  But  the  pheno- 
menon is  not  unprecedented.  The  facts,  adduced 
by  other  theorifts,  have  fometimes  been  fubverfive  of 
their  fyftem. 


NOTE 
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On  the  Spirit  and  Tendency  of  the  DoSrines 
of  the  E-n-ix  Ursposvlx,  and  on  the  Merit  of 
the  Author  as  a  Difcoverer. 


^^Onfidcring  the  long  dclufions  which  words  have 
^-^  fupported,  the  deadly  animofities,  public  and 
private,  to  which  they  have  given  rife,  and  how  much 
genius  they  have  rendered  ufelefs  or  pernicious  to 
mankind,  grammar  may  be  numbered  among  the  mod 
important  of  all  purfuits.  That  work,  therefore,  in 
which  Mr.  Tooke  has  revealed  fo  much  of  the  flruc- 
ture  of  language,  appeared  to  me,  on  its  firft  publica- 
tion, one  of  the  moft:  valuable,  as  well  as  one  of  the 
moft:  ingenious  productions,  that  ever  ifliied  from  the 
prefs ;  except  Mr.  Locke's  Eflay,  I  confider  it  as 
that  which  has  moft  contributed  towards  the  theory  of 
our  intellectual  faculties.  Whatever  may  be  thought 
of  their  value,  no  one,  I  believe,  capable  of  under- 
L  4  (landing 
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(landing  the  proofs,  will  hefitate  to  admit  the  truth 
of  the  doctrines  it  contains. 

But  moft  fortreiLs  have  fome  weak  or  unguarded 
fpot.  When  a  theory  is  eftablifhed  by  incontrover* 
tible  evidence,  the  ufual  mode  of  hoitility  is  to  difpute 
the  author's  claim  to  difcovery.  Should  he  be  in  any 
way  obnoxious,  this  kind  of  attack  is  not  likely,  on 
that  account,  to  be  carried  on  with  lefs  than  ordinary 
vigour. 

It  has  accordingly  been  faid,  that  although  his  phi- 
lofophy  of  language  be  true,  yet  little  or  no  credit  is 
due  to  Mr.  Tooke,  fince  it  had  previoufly  been  taught 
ijy  others.  If  fo,  Mr.  T.  was  either  acquainted  with 
their  works,  or  he  was  not.  According  to  the  latter 
fuppofition,  we  may  confole  him  by  fome  flight  com- 
mendations of  his  ingenuity,  but,  in  a  Ihort  time, 
we  (hall  think  no  more  about  him.  Our  tribute  of 
admiration  and  of  gratitude,  will  all  be  paid,  as  juftly 
due,  to  his  predeceiTors.  But  if  he  was  acquainted 
with  their  difcoveries,  then  notwithftanding  any  tri- 
fling corrections  or  additions  he  may  have  made,  his 
attempt  to  deceive  us,  and  defraud  our  inftructors  and 
benefactors  of  their  reward,  will  fupprefs  every  fen- 
timent  but  indignation, 

Tht 
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The  indi&ment  againit  Mr.  T.,  may  be  laid  in  the 
name  of  Skinner  and  his  brethren,  of  Lord  Mon-. 
boddo,  or  the  Dutch  fchool  of  etymologifts. 

The  (hare  in  the  Ettew  Ylrtfoeflx  due  to  Sancli  ?, 
Voflius,  Skinner,  or  Junius,  who  are  always,  I 
believe,  fairly  quoted,  will  vanifh  altogether  upon  a 
juft  eftimation :  nor  will  any  equitable  critic,  ac- 
quainted with  the  progrefs  of  difcovcry,  dwell  a  mo- 
ment upon  this  charge.  It  has  always  happened,  that 
certain  facts  belonging  to  an  extenfive  theory  have 
been  noticed,  and  certain  hints,  which  when  they  have 
afterwards  been  adverted  to,  might  be  fuppofed  to  fuggeft 
it,  have  been  thrown  out,  long  before  the  theory  itfelf 
was  fuiiy  formed.  This  can  hardly  fail  to  be  the  cafe 
with  all  juft  theories.  A  man  need  not  poflefs  a  very 
obfervant  eye,  nor  a  very  generalizing  mind,  to  no- 
tice a  few  out  of  a  multitude  of  facts,  which  he  has 
every  day  before  him,  and  to  fufpect  fome  connection 
between  them.  The  predeceffors  of  Harvey  were  fo 
perfectly  acquainte  I  with  the  proofs  from  which  Har- 
vey deduced  the  circulation  of  the  blood,  that  Haller 
wonders  how  they  could  have  failed,  efpecially  one  of 
them,  to  draw  the  conclufion.  But  Haller  does  not 
the  lefs,  on  this  account,  acknowledge  the  genius  of 

Harvey. 
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Harvey.  If  it  be  true  that  Skinner's  if  fpoke  fo 
plainly  and  fo  loud  in  behalf  of  himfelf  and  his  kin- 
dred, why  was  the  cry  loft  upon  Johnfon,  Lowth, 
Harris,  Monboddo,  as  well  as  our  other  grammarians 
and  lexicographers  of  high  and  low  degree.  It  was 
becaufe  Skinner's  derivation,  if  it  fhines  at  all,  fhines 
with  a  reflected  light — it  was  becaufe  it  is  not  every 
man,  who  has  eyes,  that  can  perceive. 

Lord  Monboddo  will  not  infringe  even  fo  much  as 
Skinner  upon  the  grammatical  reputation  of  Mr. 
Tooke.  Skinner's  merit  does  amount  to  fomething, 
though  the  fum  be  fcarce  large  enough  to  be  appre- 
ciated. Lord  Monboddo's  is  a  folitary  cypher.  The 
following  paflage  occurs  in  his  fecond  volume,  pub- 
liilied  in  1774,  and  is  that  upon  which  his  claim 
jnuft  be  founded.  "  I  prefer  that  divifion  of  the 
**  parts  of  fpcech,  that  has  been  given  both  by  Plato 
"  and  Ariftotle,  into  noun  and  verb  ;  and  I  will  en- 
"  deavour  to  fhew,  that  all  the  other  parts  of  fpeech 
"  above-mentioned,  [nz.  the  eight  commonly  enu- 
"  merated)  may  be  fitly  referred  to  one  or  other  of 
ie  thefe  two."  In  a  note  his  lordfhip  informs  us, 
that  "  Ariftotle  has  given  this  divifion  in  his  book 
W  of  interpretation,  and  Plato  in  the  Sophift.     It  is 

«  true, 
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«  true,  that  Ariftotle in  his  popular  work 

**  upon  poetry,  ch.  20.  has  given  us  another  divifion, 
il  more  fluted  to  the  capacity  of  thofe  for  whom  he 
"  wrote  that  book,  viz.  into  noun>  verb,  article  and 
"  conjunction^  (II.  28.)  To  write  falfhood  and  non- 
fenfe  for  the  edification  of  the  people,  has  indeed 
been  a  praclice  common  enough  fince  the  days  of 
Ariftotle,  and  probably  before  him.  I  do  not,  how- 
ever, in  the  prefent  cafe,  give  Ariftotle  the  credit  of 
any  fuch  laudable  intention.  I  rather  fuppofe  that  he 
M  as  not  acquainted  with  any  one  of  thofe  phenomena 
which  betray  the  nature  of  language  ;  if  fo,  his  fluc- 
tuation between  different  furmifes  will  appear  natural 
enough.  His  expreflions  would  undoubtedly  have 
been  precife  and  uniform,  had  he  entertained  but  a 
fufpicion  of  the  nature  of  particles.  Lord  Monboddo 
certainly  repeats  the  opinion  without  comprehending 
the  fubjeel;  any  better  than  Ariftotle,  and  no  where 
in  his  very  prolix  Analyfis  of  the  formal  part  of  lan- 
guage, which,  after  all,  is  no  analyfis,  nor  any  thing 
in  any  degree  approaching  towards  an  analyfis,  does 
he  offer  either  proof  or  prefumption  in  favour  of  his 
hypothefis.  He  even  adjures  the  reader  by  his  can- 
dour, not  to  impute  to  him  any  fuch  defign.     "  The 

"  candid 
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"  candid  reader,  fays  he,  will  not  undcrftand  that  I 
**  mean  to  fay,  that  conjunclions,  prepofitions,  and 
"  fuch  like  words,  which  are  rather  the  pegs  and 
"  nails  that  fatten  the  feveral  parts  of  the  language, 
"  than  the  language  itfelf,  are  derived  from  verbs,  or 
"  are  derivatives  of  any  kind,  but  he  will  underftand 
"  that  I  mean  the  names  of  things,  which  are  pro- 
<t  perly  the -words  of  a  language/'  (II.  p.  188.)  This 
is  then  what  his  lordfhip's  doctrine  amounts  to,  com- 
pared with  that  of  former  grammarians.  They,  many 
of  them,  reckoned  eight  parts  of  fpcech  ;  the  noun 
and  verb  among  others,  Lord  JVI.  reckons  two  only, 
all  the  while  merely  repeating  Plato  and  Ariftotle  ; 
— and  thefe  are  the  noun  and  verb.  As  to  the  partw 
cles,  wherein  lay  all  the  difficulty,  he  fays,  they  are 
pegs  and  nails,  not  the  language  itfelf,  not  properly  the 
words  of  a  language.  And  when  he  conjectures,  that 
the  verb  is  the  parent  word  of  the  whole  Greek  lan- 
guage, he  rauft  mean  of  the  whole  eight  parts  of 
fpeech,  fix  excepted.  Whatever  may  be  Mr.  T.'s 
dexterity,  as  a  literary  thief,  he  never  ftole  an  atom  of 
his  doctrine  from  Lord  Monboddo.  Nor  do  I  imagine 
his  lordihip  would  venture  an  oath,  or  even  an  affir- 
mation, that  any  article  in  the   En-ta  n-n^a  is  his 

pro- 
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property,  except  what  is  duly  marked  with  his  lord- 
fhip's  name  *.  When  he  comes  to  explain  the  pro- 
noun, this  is  his  philofophy.  "If  either  the  fpeaker 
"  or  the  hearer  be  the  fubjeit  of  the  difcourfe,  there 
**  is  no  more  ado  than  to  invent  two  words  to  defign 
"  and  diftinguifh  them  from  one  another.  And 
"  thefe  words  are  called  pronouns  :  viz.  of  the  firft 
"  and  fecond  perfon."  In  explaining  the  origin  of 
the  pronoun  of  the  third  perfon,  he  is  equally  lumi- 
nous. Having  premifed,  that  if  there  be  an  object  in 
queftion,  of  which  the  hearer  knows  nothing  before- 
hand, we  can  convey  no  knowledge  of  this  object  to 
him  but  by  (lie wing  it  ;  "  but  fuppofe  the  object,  he 
**  continues,  had  been  mentioned  before  in  the  dif- 
"  courfe,  and  that  in  this  way  he  has  come  to  the 
"  knowledge  of  it,  any  word  marking  a  reference 
'*  to  the  object  before-mentioned,  and  denoting  that 
'*  it  is  the  fame  with  the  object  now  mentioned,  Avill 
"  be  fufficient  to  fingle  out  and  diitinguifli  that  ob- 

*  The  only  poflible  exception  is  in  the  latter  part  of  this 
fentence.  "  The  art  of  language  appears  to  confift  in  four  things : 
**  1.  In  exprefling  accurately  and  diftinftly  all  the  conceptions 
"  ©f  the  human  mind.     i.  In  doing  this  by  as  few  words  as  pof- 

*Jbk.n  (II.  p.  6.) 

"  ] 
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*'  jeft  from  others.  And  here  we  have  another  pro- 
"  noun  of  the  third  perfon,  which  ferves  to  diflinguifh 
91  fubje&s  of  the  converfation  that  are  not  prefent." 
(II.  p-49-J  According  to  Lord  M.'s  doctrine,  when 
a  man  was  in  want  of  a  pronoun,  there  was  no  more 
ado  than  to  invent  one  ;  but  how  he  fet  about  this  in- 
vention !  why  truly,  fagacious  reader,  this  trivial  and 
acceflbry  problem  he  leaves  to  thee  to  folte.  It 
feems  clear,  from  his  own  terms,  that  the  pronoun 
is  not  any  more  than  the  conjunctions,  &c.  one  among 
the  parts  of  fpeech  which  he  would  derive  from  the 
verb  ;  and  nothing,  for  I  will  not  cavil  about  trifling 
inaccuracies,  would  have  been  wanting  to  the  theory, 
if,  as  he  has  entitled  the  particles,  the  pegs  and  nails  y 
it  had  pleafed  him  to  chriften  the  pronouns,  the  fingcr- 
pojls  of  language. 

Mr.  Harris  accounts  for  the  obfervation  of  Plato 
and  Ariflotle  in  this  manner.  "  Plato  in  his  Sophift 
"  mentions  only  two  (parts  of  fpeech),  the  noun  and 
"  the  verb.  Ariflotle  mentions  no  more,  where  he 
"  treats  of  propofitions.  Not  that  thofe  acute  philo- 
"  fophers  were  ignorant  of  the  other  parts,  but  they 
"  fpoke  with  reference  to  logic  or  dialectic,  confider- 
"  ing  the  efTence  of  fpeech  as  contained  in  thefe  two, 
"  becaufe  thefe  alone  combined  make  a  perfect  affer- 
I  "  tlvc 
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"  the  fentence,  which  none  of  the  reft  without  them 
"  are  able  to  efFe£l.  Hence  therefore  Ariftotle  in  his 
"  treat  if e  of  poetry,  (where  he  was  to  lay  down  the 
"  elements  of  a  more  variegated  fpeech)  adds  the  ar- 
"  tide  and  conj  unci  ion,  &c."  In  a  note  Mr.  Harris 
quotes  Prifcian  and  Boetius  (Hermes,  p.  33.)  ;  the 
former  obferves,  ha  fix  [part.  orat.  nempe,  nomen  ct 
VERBUM)  etiam  per  fc  conjuncltr  plenam  faciunt  oratio- 
nem  ;  and  the  latter  declares  it  to  be  Ariftotle's  mean- 
ing, that  a  iimple  enunciative  fentence  may  be  ex- 
preffed  by  noun  and  verb  alone.  I  know  not  whether 
this  fuppofition  will  refeue  Ariftotle  from  the  impu- 
tation of  a  difcovery,  but  we  may  be  certain,  I  think, 
that  he  did  not  fpeak  with  any  knowledge  of  the  ftruc- 
ture  of  language.  And  if  there  be  any  thing  in  him 
or  in  Plato,  (for  we  muft  quit  Lord  Monboddo,  and 
— intcgros  accedcre  fontcs)  capable  of  throwing  light 
upon  the  fubjeft,  why  was  it  left  for  ages  unapplied  ? 
Their  works  have  been  long  enough  before  the  world, 
and  been  more  than  fufficiently  ftudied.  Confidered 
merely  as  a  commentator  of  Ariftotle  and  Plato,  Mr. 
T.'s  merit  will,  I  conceive,  be  juft  as  great,  as  if 
we  fuppofe,  that  his  opinions  were  fuggefted  by  his 
own  obfervation  of  language. 

It 
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It  is  impoflible  to  think  of  the  Dutch  etymologies 
■without  a  lively  fenfe  of  gratitude.  Yet  if  we  confider 
Mr.  T.'s  freedom  from  the  hypothefes  with  which  they 
are  encumbered,  that  important  application  which  he 
makes  of  his  doctrine  to  the  illuftration  of  Mr. 
Locke's  EiTay,  and  the  light  he  every  where  throws 
on  collateral  fubjects,  they  will  appear  to  be  at  leaft 
half  a  century  behind  our  countryman  in  the  philofophy 
of  language.  Neveuhelefs,  they  have  collected  many 
ufeful  materials ;  and  fome  architect,  more  fkilful 
than  themfelves,  would  have  arranged  them  into  a  juft 
fyflem  at  fome  future  period. 

Eefore  I  proceed  to  fhew  how  little  probable  it  is 
that  he  mould  have  had  any  knowledge  of  their 
refearches,  let  me  remind  the  reader,  that  within 
the  laft  twenty  or  thirty  years,  perfons,  in  different 
countries,  have  oftener  than  once  fallen  upon  the 
fame,  and  that  a  very  important  and  unexpected,  dif- 
covery.  Nor  in  thefe  cafes  has  there  been  any  fufpi- 
cion  of  foul  play  on  either  fide. 

The  difcovery  of  oxygene  air,  which  was  made 
about  the  fame  time,  both  by  Dr.  Prieftley  and  Mr. 
Scheele,  affords  one  remarkable  example  of  this  kind. 
And  thefe  coincidences  will  occur  more  frequently, 

as 
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as  the  human  mind  is  roufed  to  activity  in  a  greater 
number  of  different  countries. 

Now  Mr.  Tooke's  letter  to  Mr.  Dunning,  was 
publifhed  in  1778.  That  letter,  I  am  told,  has  been 
long  out  of  print,  and  I  have  never  feen  it.  But  the 
author  informs  us,  that  it  contains  the  fubftance  of 
the  6th,  7th,  8th,  and  qth  chapters  of  his  later  work. 
Thefe  chapters  treat  of  the  word  that,  of  conj  unci  ions, 
of  the  etymology  of  the  Englijh  conjunctions,  and  of  pro- 
portions. And  they  offer  befides,  a  great  variety  of  the 
mofl:  acute  and  ingenious  obfervations,  together  with 
examples  of  refolut'ton,  fuch  as  it  would  be  in  vain 
to  feek  in  any  other  writer  upon  language. 

No  perfon  will  hefitate  a  moment  to  believe,  that 
the  author  had  formed  his  fyftem  of  language  at  a  period, 
when  he  had  explained  all  that  was  difficult  in  the  par- 
ticles. What  time  he  will  allow  for  the  formation  of 
this  body  of  grammatical  knowledge,  every  reader 
mult  judge  from  his  own  experience  in  difcoveries, 
or  the  befl  obfervations  he  may  have  been  able  to 
make  upon  the  fpeed  of  others  in  difcovery.  One 
thing  I  hold  as  certain,  that  when  a  man  of  genius 
has  fatisfied  himfelf  of  any  new  truth,  he  is,  in  ge- 
neral, very  loath  to  begin  to  mould  it  into  a  lhape  fit 
for  public  inflection,  and  advances  very  flowly  with, 
M  this. 


1 62  OBSERVATIONS    ON 

this  taflc.  This  aver/ion  to  the  drudgery  of  drawing 
out  a  theory  in  form,  whether  it  be  pride,  or  habit, 
or  indolence,  feems  fometimes  for  a  long  time, 
and  fometimes  finally,  to  have  withheld  valuable  dis- 
coveries from  the  world. 

Now  this  date  of  the  letter  to  Mr.  Dunning,  to 
neglect  every  confrdcration,  cuts  off  the  pretenfions 
of  Mr.  Villoifon's  publication  of  an  extract  from  a 
ms.  work  of  Lennep  ;  for  Mr.  Villoifon  did  not,  I 
think,  publifh   Longus's  Paflorals,   till   1778*;  and 

before 

*  Mr.  Villoifon  bad  defired  Mr.  Scheid  to  procure  him  a  MS. 
copy  of  part  of  Lennep's  Lectures.  "  Ejus  rei  exitus  tunc  fuit, 
at  approbate  a  te  quam  maxime,"  fays  the  latter,  addreffing  him- 
felf  to  the  former,  Hemuerhufianse  fcholae  djfciplina,  digniffimum 
haberes  Lennepii  opufculum,  cujus  partem  haud  ignobilem— — 
tuae  Longi  Paftoralium  editioni  infereres,  ut  nan  Bclgarum  tantum- 
modo  nojlrorum  privatis  ttfibus  Lennepiana  hac  infcrvirent,  fed  ad 
cxterarum  quoque  gentium  Gallorum  prafertim,  Hifpanorum  et  hale- 
rum  (ipfa  tua  verba  funt)  pewenircntnotitiam.  {Dedication  ofValc- 
kenaer's  Obfervations,  &c.)  Mr.  Burgefs  afterwards  reprinted  the 
fame  extratt  in  Dawes's  Mi/cell.  Critica.  In  the  prolegom.  to  the 
Etymologicum,  p.  1.  Mr.  Scheid  cxprefles  his  confeioufnefs,  how 
little  all  thefe  refearches  were  known  out  of  Holland.  A  fur- 
teptitious  edition  of  Lennep  de  Analogia  was  printed,  I  know  not 
where  nor  when,  never  having  feen  it.  But  it  obtained  no  fort 
»f  attention  in  foreign  countries,    and  was  not  valued  even  in 

Holland* 
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before  this  date,    the  Dutch  Analogy  had  made,    as 
they  own  themfelves,  little  or  no  noife  abroad. 

In  the  numerous  quartos  of  Schultens,  fome  ex- 
cellent obfervations  on  particles,  fecm,  indeed,  to 
have  lain  hid.  I  would  not  fwear,  for  I  cannot  know, 
that  Mr.Tooke  never,  in  his  refearches,  ftumbled  upon 
thefe  paffages.  But  againft  this  fuppofition  a  pre- 
fumption  arifes  from  the  fize  and  number  of  the  vo- 
lumes of  Schultens,  as  well  as  from  the  little  atten- 
tion the  obfervations  in  queftion  obtained  abroad  ;  no 
particular  marks  of  imitation  are  pointed  out  ;  we 
have  only  a  bare  poflibility.  And  againft  this  we  have 
ftrong  internal  evidence  in  the  peculiar  features  of  Mr. 
T.'s  work.  The  air  and  manner  of  the  Diverjions  of 
Parley,  ftrikc  me  at  lead  as  altogether  original.     The 

property  of  the  moft  valuable  parts  of  the  work,  which 

4 
feem  entirely  to  be  overlooked  in  the  charge,  is  not 

difputed  ;  and  the  whole  work  is  fo  much  of  a  piece, 

that  the  author  of  the  beft  part  was  undoubtedly  ca- 

HoHand.  Neque  multo  mclior  conditio  fuit  libri  Lcnnepiani;  qui 
et  ipje,  [(tpijjime,  ab  impcritis,  negligentibupve  aid  Jlupidis  kominibus 
ita  defcriptus  eft,  ut  vix  jam  cum  jucunditatc  aliquS  legi  pojfct  nau- 
feamque  crearet  eodem  vfuris.     Teftis  ejlo  cditio  optimi  hujus  libdli 

prima,    qu*  fub  falfo   Londini   nomine fadijftmis  mendis 

commaculatafuit,  at  que  adco  mcrito  contemtui  eft  iiabiia. 

M  2  pable 


l6^  OBSERVATIONS    ON 

pable  of  being  the  author  of  the  reft  ;  and  not  only  fo, 
but  if,  as  he  fays,  and  as  is  abundantly  probable, 
his  philofophy  of  ideas,  independently  of  etymology, 
afforded  him  a  glimpfe  of  his  philofophy  of  language; 
and  if  he  had  long  confidered  the  greater  part  of  Mr. 
Locke's  EfTay,  as  a  treat ife  upon  words,  he  muji  ne- 
cejjarily  have  dif covered  the  nature  of  particles ,  though 
not  a  fingle  one  had  ever  been  inveftigated  before. 
Paffages  innumerable  in  his  work,  to  which  there 
is  nothing  fimilar  in  the  works  of  thefe  other  wri- 
ters, prove  that  he  was  equal  to  the  whole  difco- 
very,  and  that  he  was  in  the  train  to  make  it.  No- 
thing indeed  can  appear  more  evident,  than  the  ety- 
mology of  the  greater  number  of  particles,  now  wc 
have  been  taught  how  to  trace  them  to  their  fource  ; 
nor  need  any  one  be  furprized  that  he,  who  failed  after 
a  chart  fo  much  more  correct,  fhould  have  made  fo 
much  greater  progrefs. 

From  the  former  part  of  this,  and  from  the  fore- 
going note,  it  may  be  collected  how  different  Mr. 
Tooke's  general  views  of  language  are  from  the  views 
of  all  thofe  writers  whom  I  have  quoted  befides.  In 
order  fully  to  enable  the  reader  to  judge,  between  the 
fpirit  of  his  philofophy  and  that  of  Lord  Monboddo, 
I  have  extra&ed  from  each  a  pailage,  treating  of  the 

fame 
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fame  part  of  fpeech.  This  experiment  of  juxtapo- 
fition,  I  can  allure  him,  is  fairly  made  ;  and  it  will 
Ihew  whether  the  one  has  gone  beyond  the  common- 
place futility  of  grammar,  and  how  widely  the  other 
has  extended  his  views  beyond  mere  etymology,  and 
what  an  admirable  rationale  he  gives  of  the  manner 
of  Signification  of  words. 

Lord  Monboddo.' 

"  Prepofitions  I  likewife  clafs  under  verbs,  as  they 
denote  relations  of  things  ;  not  abftracledly,  for  then 
they  would  be  nouns,  but  inherent  in  their  fubje&s, 
fo  that  they  are  qualities  which  are  not  confidered  as 
having  a  feparate  exiftcnce.  The  chief  ufe  of  them, 
as  it  appears  to  me,  is  to  exprefs  relations,  which 
could  not  be  conveniently  exprefTed  by  the  cafes  of 
nouns,  fuch  as  place,  fituation,  order,  and  many  other 
connections  of  things,  which  are  obfervcd  by  gram- 
marians, in  the  fignifications  they  give  to  the  feveral 
prepofitions.  They  are  of  very  great  ufe  in  fyntax,  and 
govern  a  caje,  whereby  we  know  the  word  to  which  they 
refer. 

To  know  the  precife  meaning  of  the  prepofitions 
in  the  Greek  language,  and  to  be  able  to  diltinguilh 
the  proper  from  the  figurative  fignification  of  them, 

is 
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is  a  matter  of  great  nicety the  ufe  of  them 

in  compofition  gives  a  peculiar  beauty  and  accuracy 
of  expreflion  to  the  Greek  language.  There  are  com- 
monly enough  two  of  them,  and  fometimes  three,  in 
compofition  with  their  verbs,  by  which  they  defcribe 
fo  minutely  the  action  of  the  verb,  that  it  is  really  a 
kind  of  painting.  Thus  Homer,  in  defcribing  water 
coming  out  of  the  foot  of  a  rock,  ufes  the  word  usr- 
8x-OTpo-§ssjv,  by  which  is  defcribed,  firfl  its  coming 
from  below,  then  its  coming  out,  or  gujhing,  and  laftly, 
its  running  forward. 

The  adverb,  as  the  name  imports,  is  a  fort  of  ad- 
junct of  the  verb,  and  appears  to  me  to  be  fuch  a  fup- 
plement  of  the  verb,  as  the  prepofition  is  to  the 
noun. 

As  fingle  words  are  connected  together  by  the 
means  of  cafes  and  prepolitions,  it  is  fit  alfo  that 
fentences,  and  members  of  fentences,  fhould  be  con- 
nected together  ;  and  for  that  purpofe,  a  fet  of  words 
have  been  invented,  called  conjuncTions,  which  though 
they  may  feem  often  only  to  connect  words,  yet  it  is 

truly  fentences  that  they  connect 1  mall 

only  obferve,  that  though  they  all  go  by  the  name  of 

conjunctions,  fome   of  them  conneel  by  disjoining,  not 

by  joining."    II.   175-8.— For  this  laft  obfervation, 

I  and 
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and  many  fuch  befides,  I  fuppofe  every  fchool-boy, 
who  mould  not  happen  to  have  them  in  his  grammar 
will  be  ready  to  acknowledge  his  obligations. 

Mr.  Tooke. 

u  As  the  neceflity  of  the  article,  or  of  fome  equiva- 
lent invention  follows  from  the  impofTibility  of  having 
in  language  a  diftincl  name,  or  particular  term,  for 
each  particular  individual  idea  ;  fo  does  the  neceflity 
of  the  pnpofificn,  or  of  fome  equivalent  invention, 
follow  from  the  impofTibility  of  having  in  language, 
a  djfttftt- complex  term  for  each  different  colleclion  of 
ideas,  which  we  may  have  occafion  to  put  together  in 
difeourfe.  The  addition  or  fubtraclion  of  any  one 
idea  to  or  from  a  collection,  makes  it  a  different  col- 
lection :  and,  if  there  were  degrees  of  impofTibility, 
it  is  ftill  more  impofTible  to  ufe  in  language  a  dif- 
ferent and  diftincT  complex  term  for  each  different  and 
diftin£t  colleclion  of  ideas,  than  it  is  to  ufe  a  diftincTt 
particular  term,  for  each  particular  and  individual  idea. 
To  fupply  the  place  therefore  of  the  complex  terms 
which  are  wanting  in  a  language,  is  the  prepofition 
employed,  by  whofe  aid  complex  terms  are  prevented 
from  being  infinite   or  too  numerous,  and  are  ufed 

onlv 
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only  for  thofe  collections  of  ideas  which  we  have  mofl 
frequently  occafion  to  mention  in  difcourfe.  And 
this  end  is  obtained  in  the  mofl  fimple  manner  in  the 
world.  For  having  occafion  in  communication,  to 
mention  a  collection  of  ideas,  for  which  there  is  no 
one  fimple  complex  term  in  the  language,  we  either 
take  that  complex  term  which  includes  the  greatefl 
number,  though  not  all,  of  the  ideas  we  would  com- 
municate, or  elfe  we  take  that  complex  term,  which 
includes  all,  and  the  fewefl  ideas  more  than  thofe  we 
would  communicate  ;  and  then  by  the  help  of  the  pre- 
pofition, we  make  up  the  deficiency  in  the  one  cafe, 
or  retrench  the  fuperfluity  in  the  other. — For  inftance, 

I.  A  houfe  with  a  party -zvalL 

1.  A  houfe  without  a  party -tvalh 

In  the  firft  inftance,  the  complex  term  is  deficient : 
the  prepofition  directs  to  add  what  is  wanting.  In 
the  fecond  inftance,  the  complex  term  is  redundant : 
the  prepofition  directs  to  take  away  what  is  fuper- 
flucus. 

If  to  one  of  our  modern  grammarians,  I  fhould 
fay — A  houfe  join — he  would  afk  me — JOJN  what? 
but  he  would  not  contend  that  join  is  an  indeclinable 
word,  and  has  no  meaning  of  its  own ;  becaufe  he 

knows 
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knows  that  it  is  the  imperative  of  the  verb,  the  other 
parts  of  which  are  ftifl  in  ufe  ;  and  its  own  meaning 
is  clear  toliim,  though  the  fentence  is  not  compleated. 
If  inftead  of  join,  I  mould  fay  to  him — A  houfe 
with,  he  would  (till  afk  the  fame  queftion — with 
what  ?"  Mr.  T.  then  fhcws  from  etymology,  that  his 
inftances  ftand  thus  : 

"   I.  A  houfe  JOIX  a  party-wall. 

2 .  A  houfe  B  E  -  0  u  T  a  party-wall. '  * 

Now  this  full  and  clear  difplay  of  the  manner  of 
fignification  of  words,  by  which  the  plan,  begun  by 
Mr.  Locke,  has  been  nearly  compleated,  conftitutes, 
in  my  apprehenfion,  the  great  and  diftinguifhing  merit 
of  the  Esrsa  Tlrtfoevlx,  above  all  other  works  on 
language.  I  find  none  of  thefe  comprehenfive  views 
in  the  Dutch  etymologifts ;  and  though  they  have  con- 
tributed much  to  unfold  the  manner  of  fignification 
of  the  hitherto  fo  imperfeclly  undcrftood  particles  in 
the  Greek  and  Latin,  the  Oriental  and  Dutch  lan- 
guages, they  have  but  fupplied  materials  to  the  phib- 
jophcr\  their  labours  may  be  confidered  as  bearing 
to  the  theory  of  language,  the  fame  relation  which 
the  noting  down  of  individual  appearances  in  the 
heavens  bears  to  the  theory  of  aftronomy.     The  only 

N  juft 
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juft  principle  they  were  able  to  deduce  I  have  quoted 
above  fp.  6,  note),  and  this  principle  they  were  fo 
little  able  to  apply,  that  as  we  have  feen,  they  have 
reverfed  the  progrefs  of  language,  both  in  the  forma- 
tion of  words  and  the  genealogy  of  fignifications.  As 
to  Lord  Monboddo,  his  doctrine  of  the  operations  of 
mind  is  directly  contrary  to  that  of  Mr.  Locke,  as  it 
has  been  corrected  by  the  author  of  E^rea  Tlrspocvlx  ; 
who  juftly  obferves,  "  that  his  Lordfhip  and  his  fau- 
'*  tors  will  do  well  to  contend  ftoutly  and  obftinately 
"  for  their  doctrine  of  language,  for  they  are  menaced 
'.'  with  a  greater  danger  than  they  will  at  firft  appre- 
"  hend  ;  for  if  they  give  up  their  doctrine  of  lan- 
"  guage,  they  will  not  be  able  to  make  even  a  battle 
"  for  their  metaphyfics :  the  very  term  metaphyftc 
"  being  nonfenfe  ;  and  all  the  fyftems  of  it,  and  con- 
««  troverfies  concerning  it,  that  are  or  have  been  in 
M  the  world,  being  founded  on  the  grofTeft  ignorance 
"  of  words,  and  of  the  nature  of  fpeech."  If  there- 
fore Mr.  Tooke  had  not  difcovered  a  fingle  etymo- 
logy, which  till  it  is  proved,  every  impartial  perfon 
will  beg  to  be  excufed  from  believing;  if  his  admir- 
able refolution  of  that,  and  the  proof  he  has  given 
of  the  fteadinefs  of  fignifkation  of  words  in  the  cafe 

of 
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-of  FOR  (a  word,  which  had  fo  much  perplexed  the 
lexicographers  *,)  were  ftruck  out  of  his  book,  it 
would  ftill  retain  an  immenfe  value.  It  would  have  the 
merit,  i.  of  purifying  learning  from  the  laft  blemifhes 
and  obfcurities  left  upon  it  by  the  ftudy  of  univerfais. 

2.  By  expofing  the  futile  fallhoods  of  grammar,  it  will 
contribute  to  the  amendment  of  education,  a  work  of 
mercy  which  will  redeem  a  multitude  of  fins ;  and, 

3.  It  will  eventually  deliver  mankind  from  thofe  fierce 
and  fatal  contentions,  for  which  ignorance  of  the  foun- 
dation of  knowledge,  and  of  the  ftruclure  of  lan- 
guage, fupplied  the  pretext.  The  more  information, 
indeed,  we  acquire  on  this  and  other  fubje&s,  and 
the  more  pains  we  take  to  form  opinions  by  the 
help  of  our  own  unbiafTed  reflections,  the  more  mail 
we  poflefs  of  that  equity  of  mind,  on  which  depends 
the  charity  of  thought  and  action.     Solid  knowledge 

*  Greek  fcholars  will  now  be  faved  the  trouble  of  ftudyin» 
the  fatiguing  minulia  of  Vigerus,  Hoogeveen,  &.c.  This  mode 
of  rcfolution,  (the  corporeal  fignification  of  particles  being  given, 
and  Mr.  Scheid  will  fupply  that),  will  do  away  the  fuppofed  va- 
riation of  fenfe  in  the  fame  word,  and  the  caprice  of  idiom; 
than  which  no  fludv,  I  imagine,  can  be  more  perplexing,  more 
burdenfome  to  the  memory,  or  more  barrea  of  ufeful  inftruaion. 

humanizes 
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humanizes,  without  enfeebling  or  rendering  effemi- 
jiate,  the  character. 

1  may  be  allowed  to  add,  that  I  have  no  other  rea- 
fon  for  refpe&ing  Mr.  Tooke,  than  as  he  is  the  teacher 
of  truth.  The  temptations  to  decry  him  are  obvious 
enough :  I  know  of  none  to  praife  him  beyond  what 
he  deferves  ;  and  if  it  (hall  be  proved  that  he  has  been 
guilty  of  the  greater!  crime,  which,  as  the  writer  of  a 
work  on  language,  he  could  commit,  I  (hall  not  only 
conceive  proper  deteftation  of  his  conduct,  but  (hall 
be  grateful  to  any  perfon  who  (hall  inform  me,  to 
whom  my  refpect  is  due ;  for  this  fentiment  I  (hall 
aflbredly  ever  retain  for   the  difcoverer  of  truths   fo 

important. As    to  Mr.  Tooke,    if  after  reading 

lhefe  remarks,  he  (hould  require  an  apology  for  the 
freedom  which  a  ftranger  has  taken  with  his  name,  I 
confefs  myfelf  unable  to  make  him  one  that  will  be 
fatisfactory,  unlefs  it  be  already  made. 

THE      END. 

ERRATA. 

P.  19,  1.  17,  for  afuch,  t.fucha.  P.  23,  I.  9,  for  that, 
r.  as  tf.  P.  26,  1.  7,  for  angels,  r.  angles.  P.  33,  laft  line, 
for  extremity,  r.  extremities,  P.  47,  1.  16,  for  on,  r.  as, 
P.  49,  after  bars,  infert  are.  P.  51,  1.  15,  for  pencil,  r. 
pencils.  P.  £4,  1.  2,  dele  to.  P.  108,  after  former,  infert 
uncertainty,  P.  140,  1.  13,  for  quoted  in  a  thou  [and  hijiaticest 
r,  auoted,  ;'«.,.  in/lances.     P.  146,  1.  15,  dele  true. 
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